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CYCLIC HYDROCARBONS WITH AN AMINOALKYL SIDECHAIN 
FIELD OF INVENTION 
This invention relates to novel compositions of matter. More 
particularly, the invention relates to cyclic hydrocarbons with an 
5 aminoalkyl sidechain that are useful for inhibiting phospholipase A2 
and for treating diabetes and obesity. 

INFORMATION DISCLOSURE 
The important role of phospholipase A2 in mammalian metabolism 
through the formation of prostaglandins is now well known. See W. 
10 Vogt, Advances in Prostaglandins and Thromboxane Research, 3, p. 89 
(1978); P.C. Isakson, et al., Advances in Prostaglandin and Throm- 
boxane Research, 3, page 113, (1978). Phospholipase A2 is respon- 
sible for the hydrolysis of arachidonic acid- containing phospholipi- 
ds, thereby providing substrate for the multiple enzymes of the 
15 arachidonic acid cascade . 

The products of the arachidonic acid cascade are varied. These 
products include prostaglandins, thromboxanes, leukotrienes , and 
other hydroxylated derivatives of arachidonic acid. All of the 
foregoing are referred to as "eicosanoids . " While generally the 
20 products of the cascade are beneficial, in certain disease processes 
and other conditions the excessive production of eicosanoids induces 
deleterious consequences such as inflammation (see paper by N.A. 
Plummer, et al . ; abstracted in Journal of Investigative Dermatology, 
68, p. 246 (1977)); erythema (N.A. Plummer, supra); platelet 
25 aggregation (B.B. Vargaftig, J. Pharm. Pharmacol., 29, pp. 222-228 
(1977)); and the release of SRS-A (slow reacting substan- 
ce -anaphylaxis ) , a known mediator of allergic responses. The 
inhibition of phospholipase A2 prevents these and similar conditions 
mediated by the action of this enzyme. 
30 Some inhibitors of phospholipase A2 are known. R.J. Flower and 

G,J. Blackwell have shown that certain anti- inflammatory steroids 
induce biosynthesis of a phospholipase A2 inhibitor which prevents 
prostaglandin generation. See Nature, 278, p. 456 (1979). These 
steroids are not direct inhibitors of phospholipase A2 , but rather 
35 stimulate the synthesis of a phospholipase inhibiting factor called 
lipocortin, lipomodulin, or macrocortin. 

Some examples of direct phospholipase A2 inhibition are known. 
Indomethacin, a drug with anti -inflammatory properties, has been 
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shown to inhibit phospholipase A2 enzymes. See K.L. Kaplan, et al. , 
Proc. Natl. Acad. Sci., 75, pp. 2955-2988 (1978). 

Indomethacin has been shown to inhibit phospholipase A2 enz3nnes , 
isolated -respectively froin the venoms of Russell's Viper, Crotalus 
5 adamanteus, and bee, and from pig pancreas. Certain local anes- 
thetics have been shown to inhibit phospholipase A2 activity by 
competing with calcium ion. which appears to be a requirement for 
phospholipase activity. See W. Vogt. Advances in Prostaglandin and 
Thromboxane Research, 3," p. 89 (1978) and E. Vallee et al. , J. Phar- 

10 m. Pharmacol., 31, pp. 588-92 (1974). Bromphenacyl bromide has been 
shown to inhibit phospholipase A2 by acylating a histidine residue 
which is at the active site of the enzyme. See M. Roberts, et al. , 
J. of Biol. Chem.. 252, pp. 2405-2411 (1977). R. Biackwell, et al., 
British J. Pharmacy, 62, p. 79-89 (1978) has disclosed that mepacr- 

15 ine inhibits the activity of phospholipase A2 derived from perfused 
guinea pig lung. Certain butyrophenones are disclosed as phospholip- 
ase A2 inhibitors in U.S. Patent 4,239,780. D. P. Wallach and 
V. J. R. Brown, Bioch. Pharmacol., 30, pp. 1315-24 (1981) also refer 
to several compounds that inhibit phospholipase A2 . . 

20 Some of the steroids employed for synthesizing compounds of the 

present invention and useful in some of the methods of treatment are 
known. See the doctoral thesis, L.J. Griggs, "Part I. Synthetic 
Approaches to 5- and 16 -Thiaestrone . Part II. Estrone with a 
Diazacholesterol Side Chain." University of Michigan (1965). These 

25 compounds are stated therein to be potential hypocholesterolemic 
agents. U.S. Patent 3,370,070 discloses similar steroid compounds 
which are useful as hypocholesterolemic agents and as antibacterial, 
anti-protozoal, and anti-algal agents. 

Some of the steroidal compounds herein are also referred to in 

30 U.S. Patent 3,284,475 and in P.D. Klimstra, et al., "Hypocholes- 
terolemic. Agents. VI. A- And B-Ring-Modif ied Azacholesterols" . 
J. Med. Chem., 9, pp. 323-26 (1966). 

The present invention also relates to antidiabetic agents. 
Hyperglycemia refers to a condition commonly foxond in patients 

35 suffering from mature -onset diabetes mellitus and other diseases in 
which impairment of pancreatic function is a consequence thereof. 
Accordingly, hyper -glycemic patients are those exhibiting elevated 
serum glucose levels . Failure to adequately control such elevated 
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serum glucose levels has been associated in such patients with 
iintoward cardiovascular effects (myocardioischemia, stroke, and 
peripheral vascular diseases), lethargy, coma, blindness, kidney 
failure and even death. 

While conventional treatment for these hyperglycemic conditions 
may include diet (e.g. restriction of carbohydrate intake) and 
insulin injection, one important means of treating such patients is 
with oral antidiabetic agents such as those disclosed herein. 

SUMMARY OF THE INVENTION 

The present invention relates to cyclic hydrocarbons of formula 
I wherein: 

A compound of the formula 



15 




25 



wherein: 
I. Z is 
A. 




30 



1. wherein 



35 
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D 




(1) wherein D is 

(a) H. (b) CH3 , or (c) no bond; 

(2) wherein E and J are 

(a) H, (b) R5O-, or (c) -NCCHg ) - (CHj ) 3 - 
N(CH3)2 with the provisos that when E 
is H, the 5,6 bond is saturated and 
that when J is H, X2 and X3 are H; 

(3) wherein G is 

(a) nothing, or (b) -K); 

(4) wherein R5 is 

(a) H, (b) C1-C3 alkyl, (c) benzyl, (d) 
acyl, (e) C(0)H, (f) HOCH^CHCOH)^^ , 
Cg) R,-0C(0)CH2; 

(5) wherein X2 ' and X3 are 

(a) H, (b) NO^, (c) NH2. (d) OH. or (e) 
halogen; 

C8-C20 cycloalkyl, C. 2- or 4-cyclohexylcyclohexyl , D. 
4-bicyclohexylcyclohexyl, E. 4-bicyclohexenylcyclohexyl . 
F, 3-cyclopentylcyclopentyl, G. 1- , 3- or 4- (2-decahydro- 
naphthyl)cyclohexyl, H. 1- or 2-tetradecahydroanthracenyl, 
I. 2- or- 3- tetradecahydrophenanthrenyl , J. 1- or 2-dodecah- 
ydro-lH-phenallyl. K. 1- or 2 hexadecahydropyrenyl , L. 1- 
or 2-octadecahydrotriphenylenyl. M. 1- or 2-octadecahydroc- 
hrysenyl, N. 1- or 2-octadecahydronaphthacenyl, 0. phenyl- 
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cyclohexyl. P. adamantyl. Q. pyrenyl, R. 3-fluorobipbenyl- 

yl, or S. 1- or 2- decalinyl; 

II . wherein is 

A. NRj, B. NRiR,3, C. N+ R^ Ri R^ X" . or D. -0-C(0)-CH- 

5 ((CH2)3-NH2)(IIH2) 

1. wherein X" Is a pharmaceutically acceptable anion; 

2. wherein R^j is 

a. methyl, or b. -O; 

3. wherein R^ is 

10 a. H, b. -CHO, c. -COCH3 . d. C1-C6 alkyl, e. 

-(CH2),-C02R, . f. -CHjCH-CHj, g. -{Cn^)^-X,, h. 

-(CH^)^- NCRfiXR^). i. -(CH2)p-0- 

(CH2)p-N(R5)(R7). j. -(CH,)p-Y-C(.NH)-NH2, k. 

-(CH2)q-CH(NH2)-COORi6. 1. -(CH2)p-N-C(Ri^ ) (R^j) , 
15 m. -(CH2)p-NH-C(CH3)2-CH2-C(0)-CH3 , 



20 



25 



n. . . ^X, 0. 




35 
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(1) wHerein is 

(a) H, or (b) C1-C2 alkyl; 
20 (2) wherein is 

(a) OH. (b) OCH3, (c) OC2H5, (d) OCHjCH^OH, 
(e) OTs, (f) OMs, (g) CI, (h) Br, (j) 
aziridinyl, or (k) N*(CH3)2; 

25 ^12 

i) wherein 

ii)(a) C1-C2 alkyl, ii)(b) benzyl, 

ii)(c) CHjCl, ii)(d) -K), ii)(e) 
CH2COOC2H5, or ii)(f) C3-C18 
30 straight chain alkyl; 

(3) wherein Rg is 

(a) H, (b) C1-C13 alkyl, (c) benzyl, (d) 
phenyl, (e) -(CK2)p-N(Rio ) (R^^) . (f) 



35 



C(0)CH3. (g) -cCH2)p^^~^6 
NO2 

r 



(h) 
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i) wherein R^^ and Rj^^ are 

'i)(a) H, i)(b) C1-C2 alkyl. or 
i)(c) (CH2)3-NH2; 

ii) . wherein and R^j together are 



10 



15 



20 



25 



30 



35 



ii)(a) 




or 




(4) wherein is 

(a) H, (b) C1-C2 alkyl, (c) -(CH2)p 
N(Rio)(Rii). or (d) CHO; 

(5) wherein Rg and together are 



(a) 




(b) 



(c) 



CCH2) 



i) wherein Xg is 

i)(a) 0, i)(b) NH. i) (c) NCH3 . 
or i)(d) N(CH2),NH2: 

0 



, or 





(6) wherein Y is 

(a) NH, or (b) S; 

(7) wherein Rg is 

(a) H. (b) C1-C2 alkyl, (c) OCH3 , (d) NOj , 
(e)NH2, (f) NHCOCH3, (g). CN, (h) 
CHjNHj. (i) CONHj. (j) CI, (k) Br, or 
(1) COOCHj; 

(8) wherein Rg is 
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(a) H, (b) methyl, (c) benzyl. or (d) 
-(CH2)pN(Rio){Rii); 

(9) wherein is 
(a) H, or (b) C1-C6 alkyl; 

(10) wherein Rjj is C1-C6 alkyl; 

(11) wherein 
(a) H, or 
p>) C1-C4 alkyl; 

(12) wherein Xy and Xg are the same or different 
and are 

(a) H, (b) CH3, (c) CF3, (d) halogen, (e) 
OH, (f) OCH3. (s) NOj, (h) NHj. (i) 
NHR^. (j) NR^R^. (k) -CHjHHj. 
-CH2NHR2. (m) -S02N(R3)(RJ, (n) 
^5 -COjR^. (o) C0N(R3)(R^), (p) CH2N(R3)- 

(R*), or (q) tetrazolyl; 

III. wherein R2 is " . 

A. H. B. C1-C4 alkyl, C benzyl, D. - (CH^ )p -N(R6) (R7 ) . E. 

20 . « 

. F. -^^"^V-^^ -(CH,),. 

N(-0)(Rg)(R7). H. -(CHj)pN*(CH2-Ph)(R6)(R7). or I. 
25 -(CH2)pr (CH3)(R6)(R7), J. nothing; 

IV. wherein Rj and Rj together are 

A. C ^^^5. or 

(CH2)q 



30 



35 




1. wherein X5 is 

a. 0. b. NH, c. NCH3 , or d. S; 



^(CH2)2[-0'-(CH2)2]^ 
^^(CH2)2C"0-(CH2)2] ^ 
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15 



20 



25 



30 



35 



wherein Xg is 

a. 0, b. NH, or c. 



V. wherein R3 is 

A. H, B. C1-C2 alkyl, or C. CH2OH; 

wherein m is 2-8; 

wherein n is 0-1 

wherein p is 2-8 

wherein q is 2-4 

wherein r is 1-8 

wherein s is 2-8; and 
pharmacologically acceptable salts thereof; 

with the proviso that when n is 1 arid is - (CHj )n "NCRg ) (R7) 
wherein m is 2 or 3 and R^ is H or CH3 , or when R^ is - (CHj -NCRg ) - 
(R7) wherein m is 2 or 3 and R^ is H, CH3 , CHO, or CH3CO, then Rg and 
cannot both be hydrogen, methyl, or ethyl; 

and with the proviso that when n is 0 and R^ is - (CH2 )^ -N(Rg ) - 
(R7) wherein m is 2 or 3 and R^ is H or CH3 . or when R^ is -(CH^)^- 
-N(Rs)(R7) wherein m is 2 or 3 and.R^ is H, CH3 . CHO, or CH3CO. then 
Rg and R^ cannot both be hydrogen, methyl, or ethyl, propyl, or 
isopropyl; 

and with the proviso that when n is 0 and one of R^^ and R^ is 
-(CH2)„j-N(R6)(R7) wherein m is 3, and the other is H or methyl, then 
Rg and R, cannot be H or methyl; 

and with the proviso that when n is 0 and XI is NR^ , then R^ 
cannot be CHO when R^ is H; 



for each of the foregoing provisos, Z is 




The invention also relates to methods of treatment of phospholi- 
pase A2 mediated conditions (PMC), and methods of treatment of 
diabetes, obesity and atherosclerosis, employing the compounds and 
methods of the invention. 

Compounds of the present invention have been tested in standard 
laboratory tests to evaluate their ability to inhibit phospholipase 
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A2. In the perfused guinea pig lung, N[3- (dimethylaHiino)propyl] -N- - 
mechyl-3-methoxyestra-2,5(10) -dien-lTb-amine has been shown to be 
preferred, exhibiting complete inhibition of the enzyme at 4 x 10-7 
Molar. 

5 Thus, some of the compounds of the present invention are useful 

whenever it is medically necessary or desirable to inhibit phosphol- 
ipase A2 in a mammalian system. They are particularly useful in 
treating symptoms or conditions resulting from the action of the 
arachidonic acid cascade. 

10 The symptoms or conditions treated or prevented by the phosphol- 

ipase A2 inhibitory compounds of this invention are those which are 
produced as a result of the excessive stimulation of the arachidonic 
acid cascade during certain disease processes or conditions. The 
multiple enzymes of the cascade act upon 5 , 8 ,11 ,14-eicosatetraenoic 

15 acid to produce prostaglandins, leukotrienes , and hydroxylated 
derivatives. At certain times during these disease processes or 
conditions, some of these products are responsible for the symptoms 
or conditions noted above, e.g., inflammation, erythema, allergic 
responses, and similar conditions. Phospholipase A2 provides the 

20 substrate for these enzymes of the cascade by hydrolysis of arachid- 
onate-rich phospholipids. Thus, phospholipase A2 is an important 
mediator in these conditions. Inhibition of this enzyme by the 
method of this invention is thus effective to treat or prevent the 
symptoms or conditions, which are designated as PMC's (phospholipase 

25 A2 mediated conditions) . 

The precise mechanisms of the disease processes or conditions 
which stimulate the arachidonic acid cascade are not clearly 
understood. The essential prerequisite, however, is enhanced activity 
of the phospholipases which provide arachidonate to the series of 

30 reactions designated as the arachidonic acid cascade. The method of 
this invention is simply to block the action of the phospholipases 
and cut off the flow of arachidonate into the cascade, irrespective 
of the stimulus or stimuli which may be present. This is ac- 
complished with the phospholipase A2 inhibitory compounds of the 

35 present invention. Thus, the method of phospholipase A2 inhibition 
of this invention is suitable for treating seemingly unrelated 
diseases whose common element is the stimulation of the arachidonic 
acid cascade. PMC includes all untoward conditions or symptoms 
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which are the result of the excessive stimulation of the arachidonic 
acid cascade. These conditions encompass allergic diseases, 
inflanmiatory conditions (including chronic inflammatory conditions 
such as rheumatoid arthritis), bums, and hypoxic conditions at the 

5 cellular level such as coronary infarcts, or infarcts of other 
tissues. In these latter infarct conditions it is desirable to block 
phospholipase A2 activity to prevent the destruction of the phosphol- 
ipids that are substrates for phospholipases which also are integral 
structural components of cellular membranes. 

10 The phospholipase A2 inhibition method of this invention is used 

on any mammal whose metabolic system includes the phospholipase 
induced arachidonic acid cascade. The mammals which are preferred 
are generally domesticated animals and humans. Humans are the most 
preferred mammals to be treated by the method of this invention. 

15 The dosage regimen for preventing or treating PMC by the 

compounds of this invention is selected in accordance with a variety 
of factors., including - the t3npe, age, weight, sex and medical 
. condition of the manimal, the severity of the PMC and the particular 
compound employed. An ordinarily skilled physician or veterinarian 

20 will readily determine and prescribe the effective amount of the 
anti-PMC agent to prevent or arrest the progress of the condition. 
In so proceeding the physician or veterinarian could employ rela- 
tively low dosages at first, subsequently increasing the dose until a 
desired or maximum response is obtained. 

25 Initial dosages of the compounds of this invention can be from 

about 0.003 to 3.0 g per 70 kg mammal per 6-8 hours orally. When 
other forms of administration are employed, equivalent doses are 
administered. When dosages beyond 45 mg/kg are employed, care should 
be taken with each subsequent dose to monitor possible toxic effects. 

30 The degradation of cell membranes by phospholipase A2 , hydroly- 

zing the phospholipid components of the membrane, is believed to be 
a component in the cellular death resulting from hypoxic states such 
as coronairy infarcts, ligation of the aorta during surgery for 
aortic aneurysms (resulting in kidney damage), and the like. 

35 Inhibition of phospholipase A2 by these compounds could greatly 
ameliorate the cellular damage resulting from such causes. See 
Zalewski, et al. , Clinical Research 31. p. 227 (1983). This is a 
preferred use of these compounds. 



wo 87/02367 



PCT/US86/02116 



-12- 



10 



Asthma is a disease of the lungs in which a wide variety of 
stimuli can result in an asthmatic attack. These stimuli range from 
damp cold air to allergens in the environment. The asthmatic 
response is characterized by constriction of the bronchioles leading 
to increased airway resistance. There is an early constrictive 
phase due to histamine release from mast cells, as well as other 
modulators, e.g.. peptides. A late sustained phase then occurs which 
in human beings may reach a maximum in 6-8 hours. This phase is 
slower in onset and disappearance, and is due to a complex of 
products of the arachidonic acid cascade. These products include 
thromboxanes, prostaglandins. and leukotrienes . The precursor for 
all of these eicosanoids is arachidonate which is released from 
esterified forms in membranes to the appropriate enzymes by the 
action of phospholipase A2. See, e.g.. "Corticosteroid Treatment in 
15 Allergic Airway Diseases, "Proceedings of a Symposium in Copenhagen 
Oct. 1-2, 1981 (Editors: T.H. Clark. N. Myginfd. and 0. Selroos, 
Munksgaard/Copenhagen 1982). Thus, a block of phospholipase A2. 
which is physiologically acceptable, will prevent . release of 
eicosanoids in the lung thought to be responsible for the "2nd wave" 
20 of airway resistance. This is a preferred use of some of the 
compounds of this invention. 

Thus, the phospholipase A2 inhibitory compounds are useful in 
the treatment of asthma. For example, these compounds are useful as 
bronchodilators or as inhibitors of mediators such as SRS-A which are 
25 released from cells activated -by an antigen- antibody complex. 
Further, these compounds control spasm and facilitate breathing in 
conditions such as bronchial asthma, bronchitis, bronchiectasis, 
pneumonia and emphysema. For these purposes, these compounds are 
administered in a variety of dosage forms, e.g.. orally in the form 
30 of tablets, capsules, or liquids; rectally in the form of sup- 
positories; parenterally, subcutaneous ly, intradermally , or in- 
tramuscularly, with intravenous administration being preferred in 
emergency situations, by inhalation in the form of aerosols or 
solutions for nebulizers; or by insufflation in the form of powder. 
35 These compounds are effectively administered to human asthma patients 
by oral inhalation or by aerosol inhalation. 

Doses in the range of about 0.01 to 50 mg per kg of body weight 
are used 1 to 4 times a day. the exact dose depending on the age. 
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weight, and condition of the patient and on the frequency and route 
of administration. For the above use these compounds can be combined 
advantageously with other anti- asthmatic agents, such as sym- 
pathomimetics ( isoproterenol , phenylephrine , ephedr ine , etc . ) ; 
xanthine derivatives (theophylline and aminophylline) ; and corticos- 
teroids (e.g., prednisolone). 

For administration by the oral inhalation route with convention- 
al nebulizers or by oxygen aerosolization it is convenient to provide 
the instant active ingredient in dilute solution, preferably at 
concentrations of about 1 part of medicament to form about 100 to 200 
parts of weight of total solution. Entirely conventional additives 
may be employed to stabilize these solutions or to provide isotonic 
media, for example, sodium chloride, sodium citrate, citric acid, 
sodium bisulfite, and the like can be employed. 
15 A self-propelled dosage unit suitable for inhalation therapy for 

administering the active ingredient in aerosol form comprises the 
active ingredient suspended in an inert propellant (such as a mixture 
of dichlorodifluoromethane and dichlorotetrafluoroethane) together 
with a co-solvent, such as ethanol, flavoring materials and stabiliz- 
20 ers. Instead of a co-solvent there can also be used a dispensing 
agent such as oleyl alcohol. Suitable means to employ the aerosol 
inhalation therapy technique are described fully in U.S. Patent No. 
2,868,691, for example. 

These novel compounds are useful as anti -inflammatory agents in 
25 mammals and especially humans, and for this purpose, are administered 
systemically and preferably orally. For oral administration, a dose 
range of 0.05 to 50 mg per kg of human body weight is used to give 
relief from pain associated with inflammatory disorders such as 
rheumatoid arthritis. They are also administered intravenously in 
30 aggravated cases of inflammation, preferably in a dose range 0.01 to 
100 g per kg per min until relief from pain is attained. When used 
for these purposes, these novel compoxmds cause fewer and lesser 
undesirable side effects than do the known synthetase inhibitors used 
to treat inflammation, for example, aspirin and indomethacin. When 
35 these novel compounds are administered orally, they are formulated as 
tablets, capsules, or as liquid preparations, with the usual phar- 
maceutical carriers, binders, and the like. For intravenous use, 
sterile isotonic solutions are preferred. 
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These compounds are useful whenever it is desired to inhibit 
platelet aggregation, reduce the adhesive character of platelets, and 
remove or prevent the formation of thronibi in mammals, including man, 
rabbits, dogs, and rats. For example, these compounds are useful in 
5 the prevention of myocardial infarcts, to prevent post- operative 
thrombosis, to promote patency of vascular grafts following surgery, 
and to treat conditions such as atherosclerosis , arteriosclerosis , 
blood clotting defects due to lipemia, and other clinical condi- 
tions. For these purpos'es. these compoxmds are administered systemi- 

10 cally, e.g., intravenously, subcutaneous ly, intramuscularly., and in 
the form of sterile implants for prolonged action. For rapid 
response especially in emergency situations, the intravenous route of 
administration is preferred. Doses in the range about 0.005 to about 
20 mg per kg of body weight per day are used, the exact dose depend- 

15 ing on the age. weight, and condition of the patient or animal, and 
on the frequency and route of administration. 

Increased phospholipase activity has been observed after central 
nervous system (CNS) trauma, e.g., brain and spinal cord injury. 
See. E.P. Wei, et al.. J. Neurosurg. . 56. pp. 695-698 (1982) and E.D. 

20 Hall and J.M. Braughler, Surgical Neurology., 18, pp. 320-327 (1982). 
Thus, phospholipase inhibitors, such as the compounds of the present 
invention, would be useful in the treatment or prevention of such 
conditions. 

The method of this invention is useful both in treating a PMC or 
25 symptom which has already manifested itself in the mammal as well as 
the prevention of these conditions or symptoms in mammals including 
those particularly susceptible to them. Employment of the method of 
this invention prior to the development of a PMC would prevent the 
formation of the prostaglandins and similar products necessary for 
30 such conditions. Thus, the method of this invention can be used to 
prevent edema and erythema from sunburn by administering these 
compounds prior to exposure to sunlight. The compounds of this 
invention could be administered to persons suffering from hayfever or 
similar allergies prior to exposure to the allergenic substances to 
35 which hayfever sufferers are sensitive. In a like manner, a physic- 
ian or veterinarian could readily determine other mammals or persons 
susceptible to a PMC. 
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It is most preferred to use the compounds of this invention in 
the treatment or prevention of asthma and in the treatment or 
prevention of cellular death resulting from hypoxic states. 

The actual inhibition of phospholipase A2 by the method of this 
invention takes place on a cellular level. Administration of the 
phospholipase A2 inhibitory compounds of this invention can thus be 
by any manner that will allow for phospholipase A2 inhibition in the . 
affected tissues or organs. The preferred route in most cases is to 
systemically administer' the compounds, i.e., to allow them to enter 
the mammal's bloodstream and thus be distributed throughout the 
ma^al's system. In certain cases, where the PMC is of a localized 
nature (e.g.. sunburn or psoriasis), topical administration (e.g.. 
transdermal) may be employed in order that the phospholipase A2 
inhibition is confined to the afflicted area. 
15 Since the diseases or conditions resulting from the arachidonic 

acid cascade are varied, methods of administering these compounds 
. must depend on the particular PMC to be treated. Regardless of the 
route of administration selected the compounds used in the process of 
• the present invention are formulated into pharmaceutically acceptable 
20 dosage forms by conventional methods known to the pharmaceutical art. 

Thus, the compounds can be administered orally in forms such as 
pills, capsules, solutions or suspensions. They may also be adminis- 
tered rectally or vaginally in forms such as suppositories or 
bougies. They may also be introduced parenterally , e.g.. sub- 
25 cutaneously, intravenously, or intramuscularly using sterile injec- 
table forms known to the pharmaceutical art. For treatment of 
conditions such as erythema the compounds of this invention may also 
be administered topically in the form of ointments, creams, gels, or 
the like. 

The compounds of the present invention may be formulated into 
pharmaceutical compositions, employing a pharmaceutically acceptable 



30 



35 



carrier . 



The pharmaceutical forms contemplated by this invention include 
pharmaceutical compositions suitable for oral, parenteral, vaginal, 
topical, and rectal use. e.g., tablets, powder packets, cachets, 
dragees. suppositories, bougies, and the like. Suitable diluents or 
carriers such as carbohydrates (lactose), proteins, lipids, calcium 
phosphate. cornstarch, stearic acid, methylcellulose and the like 
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may be used as carriers or for coating purposes. Oil. e.g.. coconut 
oil, sesame oil, saf flower oil, cottonseed oil, peanut oil may be 
used for preparing solutions- or suspensions of the active drug. 
Sweetening, coloring and flavoring agents may be added. By "phar- 
5 maceutical excipienf is meant any of these and similar well known 
forms of drug formulations. 

In general the preferred route of administration depends on the 
condition being treated. For asthma, oral inhalation or aerosol 
inhalation is preferred'. For most other conditions the preferred 
10 mode of administration is oral. 

Some of the compounds of the present invention are useful as 
hypoglycemic agents in non- insulin dependent diabetes mellitus 
(NIDDM) with insulin resistance. NIDDM refers to a condition 
commonly found in patients suffering from elevated serum glucose 
15 levels resulting from an impairment of tissue response to insulin 
and/or an impairment of pancretic islet function. Failure to 
adequately control such elevated serum glucose levels (hyperglycemia) 
has been associated in such patients with untoward cardiovascular 
effects (myocardioischemia, stroke, and peripheral vascular dis- 
20 eases), lethargy, coma, and even death. 

While conventional treatment for these hyperglycemic conditions 
may include diet (e.g., restriction of carbohydrate intake) and 
insulin injection, one important means of treating such patients is 
with oral hypoglycemic agents. 

Some of the compounds of this invention have the ability to 
lower the serum glucose levels in KKA^ mice with spontaneous diabet- 
es , and they are expected to be of value in the treatment of NIDDM 
and its complications in mammals, including human beings. Accoord- 
ingly. a patient to be treated with certain of the novel compounds of 
this invention is first diagnosed as a diabetic by conventional means 
(e.g., the persistence of elevated serum glucose levels), and a 
treatment regimen with certain compounds of this invention es- 
tablished so that the elevation in a patient's serum glucose level is 
either significantly reduced or eliminated. The precise therapeutic 
endpoint of treatment (i.e., elimination or merely reduction in 
hyperglycemia) is readily determined by the attending physician based 
upon the clinical presentation and concomitantly employed treatment. 
For example, certain of the novel compounds of this invention may be 
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employed to significantly reduce hyperglycemia in a patient, with a 
carbohydrate -restricted diet providing the further measure of 
control . 

While the novel compounds of this aspect of the invention may be 
administered by any convenient route )e.g., orally, subcutaneous ly, 
intravenously, intramuscularly. topically. or rectally) . these 
compounds are most significantly and usefully employed as oral 
hypoglycemic agents, particularly in solid dosage form, e.g., 
capsules and tablets. Alternatively, liquid oral dosage forms (e.g., 
syrups and elixirs) are alternatively employed. The solid, oral 
pharmaceutical compositions in accordance with the present invention 
are all prepared by methods known in the art, e.g.. methods for 
preparing other oral antidiabetic compositions. Since an individual 
patient response to treatment with compounds in accordance with the 
15 present invention may vary, effective dosages of the compounds of the 
instant invention will vary from patient to patient. Ordinarily, an 
oral dosage of from 0.1 to 10 mgAS of a compound in accordance with 
the instant invention will be adequate to significantly reduce 
hyperglycemia in a patient being treated. Repeated dosages., e.g., 
20 every 4-12 hr. may be required during the day to maintain the 
antihyperglycemic effect. Accordingly, dosages in accordance with 
the present invention may range from as low as about 0.1 mgAg/dose 
to as high as about 10 mg/kg/dose. depending upon the patient, 
frequency of treatment, and observed response. In accordance with 
25 well -recognized methods, an attending physician may at first prescr- 
ibe a relatively small amount of the novel compound of this inven- 
tion, with subsequent increases in this dosage as necessary to 
achieve the desired level of control. 

Some of the compounds of the present invention are also useful 
30 to treat and/or prevent obesity in mammals including human beings. 
For this purpose, the novel compounds of this invention are formu- 
lated and administered as described above for hyperglycemia. 

DETAILED DESCRIPTION 
The definitions which follow apply throughout the specification 
35 unless specifically noted otherwise. 

All temperatures are in degrees Centigrade. 

Halogen refers to chlorine, bromine, fluorine or iodine. 

Hal refers to chlorine, bromine, or fluorine. 
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IR refers to infrared spectroscopy. 

fftlR refers to nuclear (proton) magnetic resonance spectroscopy, 
chemical shifts are reported in ppm (6) downfield from IMS. 
TMS refers to tetramethylsilane. 
MS refers to mass spectrometry.. 
Ts refers to p-toluenesulfonyl . 
Ms refers to methanesulfonyl. 

Brine refers to saturated aqueous sodium chloride. 
Ri - and - "X^ are as defined in the first occurrence of 

each herein unless indicated otherwise. For example R, as used in 
claim 2 has the same definition as R^ used in claim 1. 

The charts are meant to be schematic and the variables used 
therein are used generically. For example R may be alkyl. X' may be 
halogen, etc. 

15 When the term "Cn-Cp alkyl". for example, is used, it means and 

includes isomers thereof where such exist. 

A bond indicated as "-" includes both the a and ^ configura- 



10 



tions . 



Acyl includes aroyl. phenacyl. substituted phenacyl, 



COCH 



^3 • 



20 COC2H5, andCOCjH,. 

Methods For Preparing Compounds of Formula III and Related 

Compounds 

Referring now to Chart A: 

The formamide A- 2 may be prepared from the Leuckart reaction of 

25 formula A-1, e.g.. estrone methyl ether with 3-dimethylaminopropylam- 
ine in formic acid. To purify the crude reaction product, chromatog- 
raphy (e.g.. silica gel. 5% of a 10% NH.OH-CHaOH solution in CH^Cl^ . 
see section below on reactions of amino- side chains upon prolonged 
contact with CHjClj) is helpful. 

30 When the synthesis of formamide A- 2 is modified to use. for 

example, a ratio of estrone methyl ether: amine: formic acid of 1:5:5. 
the reaction yields the un-formylated 17-NHR formula A-3. 

To obtain the N-methyl group of formula A-4. amide A-2 is 
reduced with lithium aluminum hydride (LiAlH, ) in dioxane according 

35 to known procedures. The crude product obtained from this reduction 
is of high quality and may be used directly for most subsequent 
transformations, including salt formation and reduction. 
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Reaction of Dime thy laminopropyl Side Chains with Methylene 
Chloride 

Referring now to Chart A: 

When solutions of, for example, steroids containing tertiary 
amines in methylene chloride are allowed to stand at 25' for several 
days, a much more polar product, the methylene chloride adduct, A-7 
accumulates . The product is isolated by trituration with 90% ethyl 
acetate/hexane . 

Treatment of the methylene chloride adduct A-7 with excess 
sodium ethoxide in refluxing ethanol affords the same N-allyl 
product, A- 8, as that obtained, infra, from mild pyrolysis of the N- 
oxide A-5, as well as the N-demethylated analog. 

Quaternary Amine Salts and N-Oxides 
Referring now to Chart A: 
15 Reaction of formula A-4 with, for example, excess methyl iodide 

in methanol gives an insoluble solid compound which has a mono 
quaternary ammonium iodide structure A-7, 

Alkylation of A-4 with benzyl chloride and with ethyl chloro- 
acetate gives quaternary salts. In all of these cases quaterniza- 
tion occurs at the terminal nitrogen of the side chain in preference 
to the 17 -amino nitrogen. 

Synthesis of the mono- and bis-N-oxides of formula A-4, is set 
forth in Chart A, Step A-4. Compound A-4 is oxidized, for example, 
with hydrogen peroxide in methanol (A. C. Cope and Ciganek, Org. Syn- 
th. Coll., 4, p. 612 (1963)), a reaction which produces selectively 
either the mono-. A-5. or bis-N-oxide. A-6, depending on the amount 
of hydrogen peroxide employed and the reaction time. 

A-Ring Modifications of Compound A-10 
Referring now to Chart A: 

For A- ring modifications of the steroidal moiety, Birch reduc- 
tion of methoxy A-9 gives the more highly saturated compound A-10. 
To reduce the presence of small amounts of any unreduced starting 
compound in the product, several recrystallizations from ether- 
ace tonitrile may be employed. 
35 To produce compounds of the present invention with the methoxy 

substituent removed from the A-ring of the steroidal moiety, for 
• example, 17-ketoestrane is subjected to the Leuckart reaction - 
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LiAlH^ reduction sequence, (Chart A, steps 1 and 2, supra) to produce 
the formamide and the diamine. 
Referring now to Chart D: 

Acetate and butyrate derivatives (D-4) of phenol- D-2 £.aji also be 
5 prepared, and the phenol D-2 also can be brominated with N-bromoacet- 
amide to produce the 4-bronio analog D-5. 

We have also prepared a series of analogs in which the di amino 
side-chain is modified in various ways. This series of compounds has 
the aromatic A- ring rather than the dihydro aromatic A- ring to avoid 
10 the Birch reduction step. The aromatic A-ring analogs further avoid 
the chemical instability inherent in the enol-ether of the dihydro 
aromatic compounds. 

In preparing the side-chain modifications, two synthetic routes 
were used. The first of these is the Leuckart reaction of, for 
15 example, estrone methyl ether with the desired amine in formic acid 
as outlined in Chart A, supra. 

The second synthetic reaction is the reductive amination of, for 
example, estrone methyl ether with the desired amine and sodium 
cyanoborohydride (Chart B) , R. F. Borch et al. , J. Am.Chem. Soc, 93, 
20. p. 2897 (1971). For this series of analogs we used only primary 
amines in the reaction, consequently the products are the secondary 
amines represented by formula B-2. 

We have also prepared various analogs in which the major changes 
are in the alteration of the steroidal (or hydrocarbon) nucleus of 
25 the molecule. Various groups such as cyclop entadecyl , cyclododecyl. 
decalyl, adamantyl, bicyclohexyl , and pyrenyl have been used to 
substitute for the estrogen steroidal skeleton. 

We began by selecting various readily available molecules that 
were comprised primarily of a large hydrocarbon portion and a 
30 functional group that could easily be converted into a diamine side- 
chain. Several macrocyclic ketones are commercially available and 
provide a convenient point of departure. 
Referring now to Chart A: 

The first analog of this type was obtained from the Leuckart 
35 reaction between cyclopentadecanone and 3 -dime thy laminopropyl amine in 
formic acid which gave the formamide (A- 2). Also, the secondary 
amine (A- 3) which has not undergone formylation during the reaction 
may be isolated. During chromatographic purification of the secon- 
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dary amine on silica gel using ethyl ac e tate - me thano 1 -trie thy 1 amine , 
the compound is obtained from the column as the acetate salt. 
Reduction of the formamide A- 2 with lithium aluminum hydride gives 
the N-methyl analog. A-4 which is converted to a crystalline, disuc- 
5 cinate salt. 

We have also prepared a similar analog from cyclododecane using 
the reductive amination procedure with NaB(CN)H3 (Chart B, Step 1) 
instead of the Leuckart reaction to attach the diamino side -chain. 
As in the case of the secondary amine above, this secondary amine 
10 also is obtained as a crystalline acetate salt following chromato- 
graphy . 

Several other side- chain modifications have been incorporated 
with these macrocyclic hydrocarbons. The bisdimethylaminopropyl 
amine side chain, has been attached to cyclododecane and a tetraamino 
15 side chain has been attached to cyclopentadecane . 
Bicyclohexyl Hydrocarbon Analogs 

The preceding macrocyclic analogs are the least rigid cyclic 
systems available. Using other available ketones, we have prepared 
analogs with increasing degrees of structural rigidity. Reductive 
20 amination of 2-cyclohexylcyclohexanone and 4-cyclohexylcyclohexanone 
gives in each case the isomeric cis and trans compounds. The isomers 
are separated by chromatography. 

Three isomeric pairs of analogs, from reaction with 3-dimethyla- 
minop ropy 1 amine , 1 ,4-diaminobutane , and 3-aminomethylpyridine have 
25 been prepared from 4-cyclohexylcyclohexanone. Another pair of 
analogs closely related to the above was obtained from reaction of 4- 
phenylcyclohexanone with 3 - dime thy laminop ropy 1 amine . 
Rigid Hydrocarbon Analogs 

trans -1-Decalone and adamantanone are two readily available 
30 ketones having rigid hydrocarbon skeletons . Both have been converted 
to 3-dialkylaminopropylamine derivatives. The former when aminated 
with 3-diethylaminopropylamine gives a single compound. Reaction of 
adamantanone with 3 -dime thy laminopropyl amine gave a product which was 
converted to the crystalline disuccinate salt. 
35 Other Hydrocarbon Analogs 

One of the first modified analogs we prepared used a steroid, 3- 
cholestanone , as the hydrocarbon nucleus. Leuckart reaction -condi- 
tions with 3-dimethylaminopropylamine produces a mixture of for- 
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mamides which were reduced to the methylamines . No separation of 
isomers could be detected with various chromatographic systems, so 
the mixture was converted to the solid disuccinate salt.. 

Pyrene-l-carboxaldehyde was converted to the diamine derivative 

5 as an example of a polycyclic aromatic hydrocarbon analog. 

Many new nonsteroidal anti- inflammatory agents have been 
developed in recent years and these frequently contain a bicyclic 
hydrocarbon nucleus attached to a propionic acid. These are con- 
verted to diamines via the acid chlorides and amides. We converted 
10 flurbiprofen to the diamine by preparation of the acid chloride 
followed by reaction with 3-dimethylaminopropylainine to obtain the 
amide. Lithium aluminum hydride reduction of the amide produced the 
diamine. Another analog was prepared by similar treatment of the 3- 
ethyl-4-(p-methoxyphenyl)-2-methyl-3-cyclohexene-l carboxylic acid. 

15 The, first analog prepared containing a pyridine ring as a part 

of the diamine side-chain was obtained from the Leuckart reaction of 
estrone methyl ether with 3-aminomethylpyridine (Chart A, Step 1). 
This reaction gives the expected formamide A-2 together . with the 
secondary amine (A-3), supra. 

20 Compounds such as these can also be prepared by reductive 

amination of estrone methyl ether with the desired amine and sodium 
cyanoborohydride (Chart B) which is a simpler route to the compounds 
than the Leuckart reaction. Good yields are observed for compounds 
produced this way and only in some cases is a chromatography step 

25 employed. Analogs having a phenyl or a substituted phenyl ring in 
place of the pyridine can also be prepared in this way. 

When the Leuckart reaction between estrone methyl ether and 2- 
(2-aminoethyl)pyridine is attempted, the reaction product is N- 
formyl-3-methoxyestra-l,3,5(10)-trien-17^-amine rather than the 

30 expected formamide. The 2- (2-aminoethyl) pyridine side chain can 

be attached to estrone methyl ether by reductive amination. 

The 3-aminomethylpyridine group can be added to cyclopen- 
tadecanone to give an analog and to 4-cyclohexylcyclohexanone to give 
two isomeric analogs . 

35 Variation in Side Chain Length 

A homologous series of a,w-diamines was synthesized having a 
variable number of carbons between the nitrogen atoms. Most of these 
analogs were prepared via reductive amination (R. F. Borch et al. , 
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Am. Chem. Soc, 93, p.. 2897 (1971) of the ketone of formula I 
(purchased from Searle) with the appropriate diamines (in most cases, 
commercially available) . 

Also synthesized were a series of compounds in which the 
5 terminal nitrogen atom of the steroidal diamines is derivatized. 
Conversion of N- ( 3 -methoxy- 1 ,3,5(10)- es tratr ien- 17 -yl) -1,6 -hexanedia- 
mine to a series of derivatives is accomplished in good yields using 
standard methods. 

Reductive amination of the estrone 3 -methyl ether with me thy 1am- 
10 ine was done on a reasonably large scale (> 10 g) and provided both 
the 17a- and 17^- isomers in a ratio of 1:12. The 17^- isomer in 
particular is a key intermediate en route to certain other diamines, 
via amide formation using the C-17 amine, followed by LiAlH^ reduc- 
tion. 

15 Several tri- and tetra- amino steroids were prepared. In each 

case, the required polyamine fragment was commercially available. 
This series offered variety both in terms of side chain polarity and 
metal chela'ting ability. 

The synthesis of analogs with the diamirie moiety attached at C- 

20 20 of a progesterone side chain was also done. The conversion of 
estrone 3-methyl ether to 17-deoxo-17-acetyl derivative was accomp- 
lished by the procedure of Bull and Tuinman Tetrahedron, 31, p. 2151 
(1975). The C-17 ketone was transformed into the corresponding 17- 
cyano steroid via condensation with tosylmethyl isocyanate. The 

25 nitrile was then treated with methyllithium to afford 17^- acetyl 
intermediate along with approximately 20% of the 17a- isomer, readily 
separable chromatographically . Subjection of the 17j9- intermediate to 
the Leuckart/LiAlH^ sequence led to the recovery of two isomeric 
diamines. NMR evidence suggested that some loss in stereochemical 

30 purity had occurred at C-17, so that four isomers were possible. 
Reductive amination of the 17^- intermediate with K ,N-1 , 3-diamino- 
propane (under much milder conditions) gave only the two expected C- 
20 epimers. Treatment of the 17^- intermediate under the standard 
Mannich conditions afforded a mixture of the desired amino ketone and 

35 elimination product. 

A variety of other steroid-based analogs were also synthesized. 
The ornithine ester was prepared via water-soluble-carbodiimide 
mediated esterification of bis (BOC) ornithine with steroidal 17^- 
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alcohol, followed by deprotection of the amines with trif luoroacetic 
acid. 

Alkylation of the same alcohol with dimethyl trimethylene 
ammonium salt gave the amino ether. The recovery of the product in 
5 the form of its methane sulfonate salt results from the use of sodium 
bicarbonate rather than sodium hydroxide in the work-up. 

N - [ 3 - (Dime thylamino) propyl ] - 3 -methoxyes tra- 1 , 3 , 5 (10) - trien- 17q- 
amine was synthesized by displacement of a 17^ -mesylate with N,N- 
dimethyl-l,3-diaminopropane (V. V. Runade et al. , J. Med. Chem. , 14, 
10 p. 38 (1971)). By far the predominant product in this reaction was 
the A^^ -elimination product. 

A steroidal diamine with an llj0-hydroxyl and an unfunctional- 
ized, fully saturated A ring, was made via the standard Leuckart 
reaction. 

15 Inhibition of Rat Neutrophil Aggregation 

1. Method for Thioglycolate Broth Preparation 

Weigh sufficient thioglycolate medium, USP grade, to prepare a 
5% w/v solution in sterile water. Heat the solution for 10 minutes 
on a boiling water bath. Remove and allow the solution to cool to 
20 20-25*. Inject 10 ± 0.5 ml intraperitoneally into Sprague-Dawley 
rats as described below. 

2. Method for Rat Peritoneal Leukocyte Collection 

Six (6) Sprague-Dawley, pathogen f ree , female - rats (230-270 
grams) are injected intraperitoneally with 10.0 ± 0.5 ml thioglyco- 

25 late broth, 5% w/v 16-18 hours prior to sacrifice. After sacrifice 
by cervical dislocation, leukocytes accumulated in the peritoneal 
cavity are collected by injecting 30 ml of sterile 0.9% w/v sodixam 
chloride intraperitoneally and vigorously massaging the abdomen to 
assure uniform dispersion of the cells within the carcass. Use a 

30 pasteur pipet to remove approximately 20 ml of fluid with suspended 
cells from a small incision through the abodominal wall. Collect the 
cell suspension in plastic culture tubes. 

3. Washing and Resuspension of Cells for Aggregation 

Centrifuge the cell suspensions isolated above for 10 minutes at 
35 1000 rpm (Sorvall RC-3, HG-4L rotor, 25'*C). Discard the super- 
natant. Resuspend the cells evenly in 0.9% NaCl to original volume, 
centrifuge a second time for 10 minutes at 1000 rpm. Discard the 
supernatant. Resuspend the cells evenly in Hanks buffer. 
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4. Determination of Leukocyte Concentration 

Transfer 10 pi of leukocyte s\ispension into a plastic cell 
counting cup. Add 15.0 ml of ISOTON- diluent for cell counting. 
Determine the cell count with a Model ZBI , .Coulter Counter or e- 
5 quivalent . 

5, Neutrophil Aggregation 

A. Add 0.5 ml of rat leukocyte (neutrophil) suspension to each 
channel of a Payton dual channel aggregometer . Cuvettes. 45 mm x 4 
mm i.d. are used. Cell Suspensions at 37*'C are stirred (400 rpm) . 
10 B. Add 5 test compound (.01 M in absolute ethanol) to cell 

and evaporate to dryness under nitrogen. Add 0.5 ml cell suspension 
(37**C, 400 rpm). Incubate for 2 minutes, then add 1 pi of the 
agonist, 10"'' M FMLP. 

C. Record the aggregation trace (% transmitted light) on a 

15 potentiometric recorder. 

Inhibition of Hog Pancreas PLA2 

1 . Enzymes 

Both soybean lipoxidase and hog pancreas phospholipase A^ are 
obtained commercially from Sigma. The soybean ' lipoxidase is dis- 
20 solved at a concentration of 5 mg/ml in 0.033 M ammediol-HCl buffer 
pH 8.5 with 1 X lO'^M Ca^"*" . The hog pancreas enzyme is added at the 
rate of approximately 350 units per ml of final mixture. Thxis , 0.025 
ml is equivalent to 9 units of phospholipase and 0.125 mg of lipoxid- 
ase . 

25 2. Substrate 

The substrate is phosphatidyl choline. The material has a fatty 
acid composition upon saponification, of 2% of 16:0, 1% of 18:0, 3% 
of 18:1. 18% of 18:2, and 12% of 18:3 fatty acids with the largest 
fraction being linoleic acid. The estimated molecular weight is 

30 780. 

78 mg of this substrate is put in a 10 ml volumetric flask 
containing 100 mg of deoxycholic acid. A "pill" magnetic stirrer is 
added along with 7-8 ml of water, and the whole stirred rapidly until 
all the lecithin is dissolved. The "pill" is then removed and the 
35 flask contents are made up of 10 ml with water. 
3 . Procedure 

To three oxygraph cells equipped with magnetic stirrers is added 
2.5 ml of 0.033 M ammediol-HCl buffer pH 8.5 containing 1 x 10" '^M 



wo SI 102361 



PCT/US86/02116 



-26- 

Ca"*"^ . This is followed by 0.1 ml of the inhibitors made up at an 
initial concentration of 0,01 M in methanol. Where controls are run, 

0. 1 ml of methanol is added to each cell. The cells are then put in 
the oxygraph apparatus and the contents are stirred briefly. 0.025 

5 ml of the enzyme mixture is then added and the electrodes are 
inserted in each cell, care being taken to exclude all air bubbles. 
With the stirrer and water bath pump on, the contents of each cell 
are stirred for 2,5 minutes at 37.5"C. The reaction is initiated by 
adding to the cells 0705 ml of 0.01 M lecithin substrate. The 

10 reaction is monitored by continuous measurement of rates of oxygen 
depletion from the medium as a consequence of unsaturated fatty acids 
(linoleic acid) being released from esterified form by the phospholi- 
pase. These fatty acids immediately become substrates for the 
soybean lipoxidase which forms the 15 -hydroxy acids, with consequent 

15 oxygen utilization. 

The initial rates of oxygen consumption are recorded using a 
Sargeant-Welch Recorder set at 5 mV full scale. The "air" setting 
and medium chart speed are used. The slopes of oxygen consumption 
are then determined in triplicate, and these are compared with the 

20 methanol controls to determine the degree of inhibition. If complete 
inhibition is seen at the first concentration, appropriate dilutions 
are made to bring the inhibition percentages down to at least 3 
concentrations of inhibitor where partial inhibition is observed. 
The can then be calculated for that particular inhibitor, using 

25 linear regression slopes. All compounds for which I^q value is shown 
are tested for inhibitory activity on the soybean lipoxidase. None 
inhibit at the test concentration. 

Testing For Blood Glucose Lowering In The KKA^ Mouse 

1. General 

30 All KKA^ mice used for screening are produced and selected by 

methods previously outlined. T, Fujita et al,, Diabetes, 32, 804-10 
(1983). Groups of 6 animals each are employed, 

2. Screening Procedure 

Pre- treatment nonfasting blood glucose (NFBG) samples are 
35 measured 5 days prior to the start of a screening run by previously 
described methodologies . These blood sugar values are used to place 
animals into groups with equal mean blood glucose concentrations and 
to eliminate any mice with a NFBG value <250 mg/dl. On day 0, 
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compounds chosen to be run are incorporated into ground mouse chow 
(Purina 5015). Compounds are included at a rate of 1 mg/gram of 
chow. Generally, 300 g of drugs containing diet is prepared for each 
group. Mice receiving ground chow only are the negative control. 
5 Each screening run also uses ciglitazone (T. Fujita. et al. , supra) 
as a positive control (0.5 to 1.0 mg/gram chow). 

Initial body and food weights are taken on day 1. Food is 
placed in a crock which contains an adequate amount to last for the 
length of the study. In order to acclimate the mice from pelleted 
10 mouse chow to ground mouse chow, they are fed the ground chow for 9 
days prior to use in the screen. On day 4 of treatment, a NFBG 
sample is again measured, as well as food and body weights. Food 
consumption measurements are used to determine an average mgAg ^ose 
the mice received over the testing period, and to evaluate the 
15 compound's effect on food consximption. 

3. Acceptance of a Screening Run and Determination of Activity 

Acceptance and activity are determined by the following criter- 
ia: 

A. Negative Control 

20 This group must not show a significant change (p<.05) from 

pre- to post- treatment. If there is a significant decrease in blood 
sugar it means the rxin is not valid. 

B. Positive Control 

This group must show a significant depression in blood 
25 sugar mean levels from pre- to post- treatment . A lack of activity in 
this group would also invalidate the run. 

C. Negative Control vs. Positive Control 

This contrast must be significant. It is a further 
assurance that both control groups performed as expected. 
30 D. Compound 

A compound's activity is based on several criteria: 

(1) A significant decrease in blood sugar mean levels from 

pre- to post- treatment. 

(2) Negative control vs. compound: This contrast allows 
one to determine if these groups are dissimilar, which is required 
for the compound to be considered active. 

One skilled in the art may determine the specific utility of 
each compound of the present invention by assaying them by the 



35 
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preceding methods and for angiogenic and angiostatic activity, infra. 
Compounds that have been found to have a phospholipase inhibitory 
or antidiabetic effect as determined by at least one of the above 
assays are indicated in the Examples and Preparations which follow by 
5 the notation "PIA2" and/or "diabetes" respectively. If the compound 
has been tested as inactive in all tests for one of the respective 
activities, that is indicated by "PIA2-" or "diabetes-" respectively. 
Some of the compounds were assayed for PIA2 activity by more than one 
method. If any method "showed activity, that compound is listed as 
10 having PIA2 activity. 

The preferred compounds for phospholipase A2 inhibition include 
1- [6- [ [ (17^)-3-methoxyestra•l,3,5(10)-trien-17-yl]amino]hexyl]-lH- 
pyrrole- 2 , 5 - dione N- [ 3 - ( 3 - aminopropoxy ) es tra-1 , 3 , 5 ( 10) - tr ien- 17 -yl j - 
N,N' ,N' -trimethyl-l,3-propanediamine and N- [3 (dime thy lamino) propy- 
ls 1 ] - 3 -methoxy-N -me thyles tra- 2 ,5(10)- dien- 17^ - amine . 

The preferred compounds for antidiabetic activity include 3- 
methoxy- 17y9- [ ( (3 -trifluoromethyDphenylmethyl) - amino] -estra-1 , 3,5(1- 
0) -triene, n- [ 3 ' - (dimethylamino)propyl] -3-methoxy-N-methylestra- 

2 .5(10) -dien- 17^- amine and 3-methoxy-17^- [ (4-chlorophenylmethyl) - 
20 amino] -estra-1,3, 5(10) -triene. 

Preparation 1 N- [ 3- (Dimethylamino)propyl] - [N] -formyl-3-methoxy- 

estra-l , 3 , 5 (10) -trien-17jS- amine 
Formic acid (95-97%, 100 ml) is added dropwise to a cooled and 
stirred mixture of estrone methyl ether (71.0 g) and 3 -dime thy lamino - 
25 propylamine (158 ml). After completing the addition, the mixture is 
warmed in an oil bath. At 160-170*C bath temperature, considerable 
gas evolution is observed and care must be taken so that the reaction 
does not froth out of the flask.. When the strongest bubbling 
subsides, the bath temperature is increased to about 175"C and 
30 heating continued for 18 hours. The reaction mixture is poured onto 
ice water (500 ml). 50% aq. NaOH (75 ml) is added, mixed well, and 
stirred with CH2CI2 (500 ml). The layers are separated and the 
aqueous phase is extracted with 250 ml CH2CI2 . The combined organic 
extracts are washed with brine, dried (Na^SOj, filtered, and 
35 concentrated to give an oil. A portion of the crude product (44.4 g) 
is chromatographed on silica gel (2 kg) packed and eluted with 5% of 
10% NH^OH-CHaOH in CH2CI2. Fractions of 375 ml volume are collected 
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and the desired product is eluted in fractions 39-82. These are 
pooled (25.9 g) and crystallized. 

Additional crude product from the above reaction and from a 
second similar reaction is chromatographed in two portions. From 
5 these columns, the title compound is obtained. Each lot is dissolved 
in hexane (-500 ml) and acetone (50 ml), filtered, and reduced in 
volume. Cooling gives crystalline title compound in two lots, mp 
102-104'C, and mp 100-103°C. (Diabetes) 

Preparation 2 n- [3- (Dimethylamino)propyl] -3-methoxy-N-methyles- 

10 tra-l,3,5(10)-trien-17^-amine 

Under a atmosphere, a mixture of lithium aluminum hydride 
(7.0 g) in dioxane (300 ml) is stirred at 20-25°. To this is added a 
solution of the title compound from Preparation 1 (30.5 g) in dioxane 
over a period of 10 minutes . The resulting mixture is warmed in an 
15 oil bath to 100° C over a period of 90 minutes. In reductions of 
amides such as this, a sudden evolution of gas in the temperature 
range of 80-100°C is frequently observed with much frothing of the 
mixture.. Care must be taken to allow for this expansion or material 
may be lost from the reaction vessel. After determining by TLC that 
20 the reduction is complete, the reaction is cooled, and quenched by the 
careful addition of aqueous sodium sulfate (75 ml) and water (150 
ml). After stirring 45 min. , excess solvent is removed under reduced 
pressure. Methylene chloride (750 ml) and sodium sulfate are added 
to the residue. The mixture is mixed thoroughly, the methylene 
25 chloride is separated, and the. solids washed twice more with addi- 
tional methylene chloride. The combined CILjClj extracts are con- 
centrated, giving the title compound as an oil. NMR (CDCI3) S 
7.24, 6.72. 6.67, 3.77. 2.82, 2.23, 0.80. (PLA2 and diabetes) 
Preparation 3 n- [3- (DiaminomethyDpropyl] -3-methoxy-N-methyles- 

30 cra-l,3,5(10)-trien-17^-amine Disuccinate 

A solution of succinic acid (6.13 g) in warm methanol (50 ml) is 
added to a solution of the title compound from Preparation 2 (10.0 g) 
in methanol (65 ml). The solution is mixed well and left at 20-25°. 
Crystals form and are collected giving the title compound, mp 169- 

35 172°C. (Diabetes) 

Preparation 4 n- [3' - (Dimethylamino)propyl) -3-methoxy-N-methyle- 

s tra- 2 , 5 ( 10 ) - dien - 17^- amine 
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Liquid NH3 (1775 ml) is introduced into a three-neck, 5 1 flask 
equipped with an air-driven stirrer, a inlet, and a dry ice/acet- 
one condenser while cooling the flask in an acetone/dry ice bath. 
The cooling bath is removed, the solution. is stirred, and ether (800 
5 ml) is added to the ammonia. Lithium wire (13 g) washed in toluene 
to remove oil, is cut in pieces and added slowly to the stirred 
solution. The lithium dissolves quite rapidly and produces a deep 
blue solution with a bronze-color cast at the glass wall surface. 
The title compound f rom Treparation 2 (34.3 g) is dissolved in ether 
10 (500 ml) and added via. a dropping funnel, inserted between flask and 
N inlet, over a period of 40 minutes. The resulting solution is 
stirred at the reflux temperature of the ammonia for 30 minutes and 
then absolute ethanol (170 ml) is added slowly until the solution 
turns a cloudy white color. Excess ammonia is removed under a stream 
15 of N2 by warming the flask on a steam bath. When the residue 
consists primarily of ether and white solids, it is transferred to a 
2 1 separatory funnel with the aid of additional ether. Brine-water 
(1:1) is added cautiously (much heat evolves) until two clear layers 
are seen. The aqueous layer is separated and the ether layer is 
20 washed twice with brine, dried (MgSO^ ) and degassed with argon. 
Following drying, the mixture is filtered, the ether filtrate is 
concentrated, and the crude crystalline residue is recrystallized 
from ether- acetonitrile giving the title compound, mp 78-80**C. An 
NMR spectrum reveals a small amount of starting material to be 
25 present in the product. A second recrystallization from ether -CH3CN 
gives the title compound, mp 80-81. 5 **C, and a third recrystallization 
(ether-CHgCN) gives the title compoiand, mp 81-82"C. (P1A2 and 
diabetes) 

Preparation 5 n- [3' - (Dimethylamino)propyl] -3-methoxy-N-methyle- 

30 stra-2,5(10)-dien-17^-amine Disuccinate 

Succinic acid (1.23 g) is dissolved in a methanol (18 ml) 
solution of the title compoxmd from Preparation 4 (2.00 g) by warming 
on a steam bath. Upon cooling, crystals form and are collected. 
Recrystallization from methanol -ether gives the title compound as 
35 crystals, mp 162-165''C. (PIA2) 

Preparation 6 Ornithine methyl ester dihydro chloride 

The procedure of Golankiewicz and Wiewiorowski , Acta Bipchimica 
Polonica, 10, p. 443 (1963), is utilized. A 50 ml round-bottomed, 3- 
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necked flask, equipped with a magnetic stirrer and a gas dispersion 
tube, is flame dried and then cooled in an atmosphere of nitrogen. 
The flask is charged with 2 g of ornithine hydrochloride and 25 ml of 
methanol. The solution is then saturated with hydrogen chloride gas 
5 (anhydrous) and concentrated in vacuo (50**C, 1.0 mm, 30 min) . The 
procedure is repeated as before with the exception of a longer time 
concentrating in vacuo (5 h). 

The resulting white hydroscopic solid is kept in a nitrogen 
atmosphere and yields the title compound; NMR (CDCI3 , TMS) 6 4.3-4.1, 
10 3.9, 3.15-2.85 and 2.2 ppm-1.7 ppm. 

Preparation 7 3 -Methoxy-17 (a and ^) -cyano-1, 3 , 5(10) -estratriene 

The procedure used is taken from J. Bull and A. Tuinman, 
Tetrahedron, 31, p. 2151 (1975). A flame dried 3000 ml 3-neck round- 
bottomed flask, equipped with a magnetic stir bar, two constant 
15 pressure addition funnels, and a nitrogen inlet tube, is charged with 
estrone methyl ether (9.0 g) and 800 ml of glyme. Commercially 
available potassium tert-butoxide (73.0 g, Aldrich) is dissolved in 
600 ml of tert-butanol and added rapidly to the starting material. 
After complete addition, the solution is a clear yellow. . Tosylmethyl 
20 isocyanide (12.7 g) in 200 ml of glyme is added slowly (2 hours and 
20 minutes) to the above solution at 20-25^. After an additional 
hour of stirring at 20-25° TLC indicates the reaction is complete . 
The reaction is worked up by treating the mixture with water (150 
ml), brine (500 ml), and ethyl acetate (2000 ml), and then separating 
25 the layers. The organic phase is washed with brine and dried 
(MgSO^), filtered, and concentrated to provide a solid. 

The solid is chroma to graphed on 1,850 g of 70-230 mesh silica 
gel e luting with 10% hexane /methylene chloride. An initial fraction 
of 4000 ml is collected, followed by 50 ml fractions. After fraction 
30 85. pure methylene chloride is used for further elution. By TLC, 
fractions 83-187 are homogeneous and are combined and concentrated to 
give a solid (mp 150-185'*C, wide range due to a mixture of the a and 
^ isomers); NMR (CDCI3 , TMS) 6 7.33-7.13, 6.83-6.6. 3.77, 3.0-1.1, 
0.93 and 0.83. 

35 Preparation 8 l7^-Acetyl-3-methoxy-l , 3 ,5(10) -estratriene 

A flame dried 3-neck 2000 ml round-bottomed flask, equipped with 
a magnetic stir bar, nitrogen inlet tube, and 1000 ml constant 
pressure addition funnel, is charged with the title compound from 



wo 87/02367 



PCT/US86/02116 



-32- 



Preparation 7 (11.66 g) and 600 ml of tetrahydrofuran. Addition of a 
methyl lithium solution (470 ml of a 1.6 M solution as a complex with 
lithium bromide in diethyl ether. 0.752 mol) is carried out over 20 
minutes with slight cooling of the. reaction. vessel using a cold water 
5 bath The mixture is stirred an additional 1.5 hours at 20-25 = 
before workup. Analysis by TLC indicates little progress in the 
reaction over an additional one hour period, and increasing decom- 
position of products. The reaction is quenched with water (under 
nitrogen) and extracted ' with ethyl acetate. The organic phase is 
10 washed with 1 M hydrochloric acid, saturated sodium bicarbonate, and 
brine, dried (MgSOj. filtered, and concentrated to give a solid. 

The solid is chromatographed on 1300 g of 70-230 mesh silica gel 
eluting with 20% toluene/methylene chloride. An initial fraction of 
4000 ml is collected followed by 40 ml fractions. After the starting 
15 material has eluted (fractions 83-112). the eluent is changed to pure 
methylene chloride. Fractions 148-182 are homogeneous by TLC and 
correspond to the a- isomer. These fractions are combined and 
concentrated to provide a solid. The following. 900 ml collected 
contains a mixture of the a and fi isomers with only a trace of the a- 
20 isomer. Solvent evaporation gives a solid. 

The solid from the ^-isomer is recrystallized several times from 
a methylene chloride -diethyl ether mixture to provide a solid, mp 
136-137°C. (PLA2-) 

Preparation 9 n .N' -Bis(t-butoxycarbonyl) -ornithine 

25 A 100 ml round-bottomed, 3 -necked flask, equipped with a 

magnetic stirrer is purged with a stream of nitrogen. The flask is 

then charged with 4.6 g of ornithine hydrochloride dissolved in 40 ml 

^-^^^ To this solution is added 14.8 g of t- 

of aqueous acetone (.-l i-iij.=> 

butyloxycarbonyl-oxyimino.2-phenylacetonitrile (BOC-ON) followed by 
30 12.4 g of triethylamine. The reaction mixture is stirred at 20-25° 
for 3 h. 

The reaction mixture is concentrated in vacuo. The resulting 
residue is partitioned between ethyl acetate and water (pH 3/acidif- 
ied with 2 M sodium bisulf ate) . The organic layer is separated. 
35 washed with brine, dried over magnesium sulfate and concentrated in 
vacuo . 

The crude product is chromatographed on 600 g of CC-4 silica 
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gel. The column is packed and eluted with 50% hexane/ethyl acetate 
(10 ml fractions). 

Fractions 60-150 are combined based on their TLC homogeneity and 
afford the title compound; NMR (CDCI3 , TMS) S 10.5-10.2, 3.3-3.0 and 
5 2.0 ppm - 1.0 ppm. 

Preparation 10 Dimethyltrimethyleneammonium methanesulf onate 

A solution of 3-dimethylamino-l-propanol (10 ml, 8.72 g) in 
Burdick & Jackson methylene chloride (100 ml) is cooled to -30'C and 
treated with trie thy lamine (14.44 ml) and then slowly over 10 minutes 
10 with methanesulf onyl chloride (7.85 ml). The resulting white 
suspension is stirred for 40 minutes at -25 to -20*C, treated with 
ice, stirred for 10 min, then partitioned between ethyl acetate (300 
ml) and saturated sodium bicarbonate (300 ml). The layers are 
separated and the aqueous layer is extracted with ethyl acetate (2 x 
15 500 ml). The combined organics are washed with aqueous saturated 
sodium bicarbonate (300 ml), dried over magnesium sulfate, filtered 
and concentrated to an oil, which gradually solidifies while being 
stored under high vacuum overnight; NMR (CDGI3 , TMS) 6 2.60-3.00, 
3.43, 4.57. 

20 Preparation 11 N- [ 3 - (Dimethylamino) propyl] -N-methyl-3-hydroxy- 

estra-l, 3 , 5(10) - trien-17y5-amine 
A degassed solution of freshly distilled THF (60 ml) and 
diphenylphosphine (2.09 ml) is cooled to 0*^0 under nitrogen and 
treated dropwise with n-butyllithium in hexane (7.08 ml). The 

25 resulting red solution is stirred for 5 minutes at 0*C and for 30 
minutes at 20-25" and is then treated at 20-25" with a solution of 
the title compound from Preparation 3 (1.58 g) in freshly distilled 
THF (12 ml + 3 ml + 3 ml) . The resulting red solution is stirred at 
reflux for 5 hours, cooled to 0*C and treated with diphenylphosphine 

30 (3.14 ml) followed by 1.61 M n-butyllithium in hexane (10,62 ml). 
The red solution is stirred at 0°C for 5 minutes, at 20-25" for 25 
minutes and at refliix for about 12 hours. 

The reaction is cooled to 20-25", concentrated in vacuo and 
chromatographed on "flash chromatography" - 3" x 10-1/2" of HPLC 

35 grade silica gel in 1:15:85 aimnonivun hydroxide/methanol/methylene 
chloride while collecting 150 ml fractions. Fractions 5-11 are 
combined and concentrated to give the title compound, mp 156-157"C. 
(PlA2/diabetes) 
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Preparation 12 4-Cyclohexylcyclohexylidenephosphorohydrazidic 

Acid, Diethyl Ester 
To a solution of 4-cyclohexylcyclohexanone (27.04 g) and acetic 
acid (3 ml) in CH2CI2 (400 ml) was added a solution of diethyl 
5 phosphorohydrazidate (28.91 g) in CH2CI2 (100 ml). The reaction was 
stirred at room temperature for 27 hours and then was concentrated 
under reduced pressure. Toluene was added (2X) and removed under 
reduced pressure in order to aid in the removal of acetic acid by co- 
distillation. The residual yellow liquid was the product and was 
10 used without fxirther purification. TLC Rf =- 0.52 (20% acetone in 
CH2CI2 , silica gel) . 

Preparation 13 1- (4' - Cyclohexyl) cyclohexylidenenhydrazone-4- 

(2" , 2" -dimethyltrimethylene)ketal-l,4-cyclohexa- 
riedione 

15 In a nitrogen atmosphere, solid sodiiim hydride (3.6 g) was added 

in portions ' over a 15 minute period to a solution of 4-cyclohexyl- 
cyclohexylidenephosphorohydrazidic acid, diethyl ester (50 g) in 
ether (500 ml) . The mixture was stirred for 40 minutes and then a 
solution of 1,4-cyclohexanedione, mono-2 , 2-dimethyltrimethylene ketal 

20 (33.66 g, 0.195 mol) in ether (500 ml) was added dropwise over a 
period of 20 minutes. After stirring at room temperature for 3 
hours, TLC indicated that the reaction was incomplete. Another 0.15 
mol of sodiuon hydride was added and after stirring an additional 1.5 
hour, the reaction was complete and was carefully quenched with 

25 water. The ether layer was separated and the aqueous phase was 
extracted again with ether. The combined extracts were washed with 
water, dried (Na2S0J, filtered, and concentrated. The residue was a 
white solid which was used in the next Preparation without purifica- 
tion. TLC of the solid showed an Rf « 0.38 (40% ethyl acetate in 

30 hexane. silica gel). 

Preparation 14 ll-Cyclohexyl-14,15-diaza-7-thiadispiro(5.1.5.2)- 

pentadecan-4-one (2' ,2' - Dimethyl trimethylene) ke- 
tal 

The reaction flask was equipped with a balloon as an indicator 
35 of a positive H2S gas pressure. The flask was charged with a 
suspension of 1- (4' -cyclohexyl) cyclohexylidenenhydraz one -4- (2" ,2"• 
dimethyltrimethylene)ketal-l ,4-cyclohexanedione (0.15 mol) in 1:1 
acetone-benzene (200 ml). Hydrogen sulfide gas was added from a 
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lecture bottle so that the balloon attached to the flask was in- 
flated. The suspension was stirred vigorously and H^S was added 
. periodically in order to keep the balloon inflated. The mixture was 
stirred at room temperature for 20 hours after which TLC indicated 
5 that the starting material had been completely converted to a new, 
more polar product. The mixture was filtered to remove solids, which 
were washed thoroughly with 1:1 acetone -benzene . The filtrate was 
concentrated under reduced pressure giving the title compound as a 
semi-solid residue which was used without purification. TLC Rf - 
10 0.26 (40% ethyl acetate -hexane , silica gel). 

Preparation 15 11 - Cyclohexyl - 14 , 15 - diaza- 7 - thiadispiro ( 5 . 1 . 5 . 2 ) - 

pentadec-14-en-4-one (2' ,2' -Dimethyl trimethyl- 
ene)ketal 

Powdered calcium carbonate (102 g) was suspended in hexane (1.5 

15 1), lead tetra-acetate (99.8 g) was added, and the mixture was 
stirred at O'C for 30 minutes. The hydrazine 11 - cyclohexyl - 14, 15- 
. diaza- 7 -thiadispiro (5.1.5.2) pentadecan-4-one (2' , 2 ' -dimethyl- 
tr-imethylene)ketal (0.15 mol) in hexane (2.5 1) (not completely 
soluble so the insoluble solids were added as a suspension) was added 

20 ove.r a period of one hour at O'C. The reaction mixture was stirred 
and allowed to warm to 20-C over a two-hour period. A TLC at this 
time showed the reaction to be' complete. Saturated aqueous sodium 
bicarbonate was added, the mixture was filtered, and the filtrate was 
washed with saturated NaHCOj and with water and then dried over 

25 NajSO^ . The dry solution was filtered and concentrated under reduced 
pressure, giving 45.5 g of solid. This solid was chromatographed 
over silica gel (1.9 kg, 5% ethyl acetate -hexane) and the desired 
product was eluted after increasing the solvent polarity to 40% ethyl 
acetate-hexane. A sample was recrystallized twice from pentane, 

30 giving white crystals: IR 1586. 1448, 1445, 1439. 1367, 1363, 1290, 
1258, 1152, 1136, 1124, 1110, 1058. 1045, 1018, 980, 972, 967, 955, 
910, 904 cm"^ . 

Preparation 16 ll-Cyclohexyl-7- thiadispiro(5 .1.5 . 2)pentadecan-4- 

one (2' .2' -Dimethyltrimethylene)ketal 
35 The dry, solid thiadiazine, ll-cyclohexyl-14,15-dia2a-7-thiadi- 

spiro (5.1.5.2) pentadec-14-en-4-one (2' ,2' -dimethyltrimethylene)ke- 
tal (10.72 g, 0.0026 mol), was placed in a roimd bottomed flask under 
a atmosphere. The solid was heated at lUO'C for 45 minutes. 
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After cooling to room temperature, the solid was recrystallized from 
ethyl acetate, giving the episulfide ll-cyclohexyl-7-thiadispiro(- 
5.1.5.2)pentadecan-4-one (2' .2' -dimethyltrimethylene)ketal, mp 212- 
214' C. Recrystallization of the mother, liquors followed by chromato- 
graphy gave olefin 4- (4' -cyclohexylcyclohexylidene)cyclohexane 
(2",2"-diinethyltrimethylene)ketal. mp 176-177-C. IR (nujol) 1442, 
1366, 1362, 1354. 1313, 1286. 1280. 1247, 1240, 1233. 1218, 1140. 
1129', 1115, 1095, 1054. 1040, 1017, 962, 956, 910, 899, 891. 738 cm" 



1 



10 Preparation 17 4 - (4 ' - Cyclohexy Icyclohexylidene) cyclohexane 

(2" , 2" -Dimethyltrimethylene)ketal 
Method A. Solid thiadiazine. ll-cyclohexyl-14,15-diaza-7- 
thiadispiro(5.1.5.2)pentadec-14-en-4-one (2' . 2' -dimethyltrimethylene- 
)lcetal (0.501 g) and triphenylphosphine (0.381 g) were placed in a 
15 round bottomed flask under a atmosphere and heated at 100" C for 
two hours. The mixture was stirred occasionally with a glass rod. 
The temperature was increased to 120' C for an additional two hours. 
TLC at this time indicated" complete reaction. The cooled .reaction 
mixture was chromatographed (one Merck Lobar size B silica gel 
20 column, 5% ethyl acetate -hexane. 20 ml fractions) and the title 
compound was eluted in fractions 8-13. Recrystallization from hexane 
gave the title compound, mp 176.5-177°C. 

Method B. Raney nickel active catalyst (39 g. Aldrich slurry in 
water) was added in portions to a solution of episulfide 11-cyclohex- 
25 yl-7-thiadispiro(S.1.5.2)pentadecan-4.one (2' .2' - dimethyl trimethylen- 
e)ketal (4.83 g) in 1:3 tetrahydrofuran- ethyl acetate under an argon 
atmosphere. TLC showed the reaction to be complete within 20 
minutes. The reaction mixture was filtered through Celite and the 
filter cake was washed well with ethyl acetate. The filtrate was 
30 concentrated under reduced pressure giving the title compound. 

Preparation 18 4- (4' -Cyclohexylcyclohexylidene) cyclohexanone 

Dimethyl ketal 

A catalytic amount of p- toluenesulfonic acid (26 mg) was added 
to a solution of 4- (4' -cyclohexylcyclohexylidene)cyclohexane (2".2"- 
35 dimethyltrimethylene)ketal (5.56 g) in 1:1 methylene chloride- 
methanol (400 ml). TLC after three hours indicated the reaction to 
be about 50% complete. Additional methanol (200 ml) was added and 
the reaction checked by TLC after another two hours. About 10% of 
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s tarring material remained. The reaction was worked up at this time 
by the addition of more Ol^Cl^ followed by saturated aqueous NaHCOg 
solution. The mixture was shaken and the layers were separated. The 
aqueous layer was extracted . two- more times, with CK2CI2, the pooled 
5 CH2CI2 extracts were washed with brine, dried (Na2S0^), filtered, and 
concentrated to a solid. This dimethyl ketal was used without 
further purification. 

Preparation 19 4- (4' -Cyclohexylcyclohexylidene)cyclohexanone 

A solution of 4- (4' - cyclohexy Icy clohexyli dene )cyclohexanone 

10 dimethyl ketal (0.016 mol) and 1.0 N HCl (100 ml) in tetrahydrofuran 
(125 ml) was left at room temperature for 2.5 hours at which time TLC 
indicated hydrolysis to be complete. Water and brine were added to 
the reaction solution and the mixture was extracted with ether (4X) . 
The pooled ether extracts were washed with brine, dried (Na^SO^), 

15 filtered, and concentrated to give 4.49 g of white solid. This solid 
was chromatographed (790 g of 40-63 fsm silica gel, 4.5 1 of 5% ethyl 
. acetate -hexane followed by 10% ethyl acetate -hexane) with 4-(4'- 
cyclohexylcyclohexylidene)cyclohexanone dimethyl ketal (0.56 g, 10%) 
eluted first followed by the title compound. Recrystallization of 

20 the title compound from hexane gave colorless crystals, mp 81- 
81,5**C. 

Example 1 N- [ 3 - (Dimethylamino)propyl] -3-methoxyestra-l , 3 , 5 (10) - 

trien- 17^ -amine Dihydrochloride , and N- [ 3- (Chloromet- 
hy 1 d im e thy lammoni tun) p ropy 1 ] - 3 - me thoxy e s tr a -1,3,5(10)- 

25 trien- 17^- amine chloride 

Formic acid (97-98%, 47.5 ml) is added dropwise to a cooled and 
stirred mixture of estrone methyl ether (71.0 g) and 3-dimethylamino- 
propylamine (158 ml). The resulting mixture is heated in an oil bath 
(165-175*0) for 20 hours. The reaction is quenched in ice water 

30 (total volume 700 ml) and the resulting alkaline (pH - 9) mixture is 
extracted twice with CHjCl^. The combined extracts are washed with 
dilute aq. NaOH and with brine, dried (NajSO^), filtered, and 
concentrated. Hexane (250 ml) is added to the residue and a white 
fluffy precipitate is filtered off. The solvent is removed, leaving 

35 a residual light brown oil which slowly crystallizes. A portion (20 
g) of this material is chromatographed over silica gel (500 g) packed 
as a slurry in 7.5% of 10% NH^OH-CHgOH in CH^Clj . The column is 
eluted (300 ml fractions) with the same solvent system. The desired 
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material (about 14 g) is eluted in fractions 13-26 and pooled in 
CHjCl^. As this solution stands at 20-25°, crystals form. After rwo 
days, the crystals (4.803 g) , mp 184-192'C with rapid heating, are 
collected by filtration. More crystals form in the filtrate and 
5 after 3 days these are collected. Tne compound can be re crystallized 
from methanol- acetone in the freezer, giving the second title 
compound as crystals, mp 184-186**C decomposition (dec) with bubbling. 

The remaining reaction product is chroma to graphed over silica 
gel (1.5 kg) packed a§ a slurry in 7.5% of 10% NH^OH-CHgOH in 

10 chloroform. The column is eluted (350 ml fractions) with the same 
solvent system. Fractions 28-39 are pooled, dissolved in acetone- 
CHCI3 and crystallized by adding hexane and cooling. Crystals are 
collected, mp 160- — ►>225**C , The filtrate is concentrated to an oil 
which crystallizes. This is taken up in ether and ethereal HCl is 

15 added. A precipitate is collected and recrystallized from methanol- 
i-propyl alcohol, giving crystals of the first title compound, mp 
278-283"C dec. (PLA2) 

Example 2 N-Methyl-N- [3 - (dimethylamino)propyl] -3-methoxyestra- 

l, 3 , 5(10) - trien-17^-amine , methylene chloride adduct 

20 A solution of 18 g of the title compound from Preparation 2 is 

allowed to stand for about 2 days in - 300 mL of methylene chloride 
at 25**. TLC analysis (15/85/2 methanol/methylene chloride/ ammonium 
hydroxide) shows, in addition to the expected starting compound, a 
new much more polar component which accoxints for about one- third of 

25 the material. Following removal of the methylene chloride in vacuo, 
the residue is taken up in 300 mL of ethyl acetate. The mixture is 
stirred at 20-25* for 15 min, then diluted with 30 mL of hexane and 
stirred 10 min longer. The solids are isolated via filtration 
through a medium-porosity sintered glass ftinnel and washed with 200 

30 mL more 90/10 ethyl acetate/hexane . After drying for 1 hr at 25', 
0.1 mm, the title compound is obtained having a mp 164-165* (dec, mp 
varies with rate of heating). (PLA2, diabetes) 

Example 3 N-Methyl-N- [3- (methylamino)propyl ] - 3 -methoxyestra- 

l, 3 , 5(10) - trien-17;9-amine and N-methyl-N- (2-propenyl)- 
35 3 -me thoxyes tra- 1 ,3,5(10)- trien- 17)5 - amine 

A solution of 469 mg of the title compound from Example 2 and 
340 mg of sodium ethoxide in 10 mL of ethanol is heated at reflxix for 
1 h, by which time TLC indicates that no starting material remains. 
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The mixture is filtered through a fine -porosity sintered glass 
funnel, and the filtrate, with ethanol washes, is concentrated in 
vacuo. The residue is chroma to graphed on an 80 g column of silica 
gel which is previously deactivated with 8 mL of ammonium hydroxide. 
The column is packed and eluted (8 mL fractions) with 5/95/1 methano- 
l/methylene chloride/ammonium hydroxide . 

Fractions 19-21 contain the second title compound which crys- 
tallizes upon trituration with methanol. Filtration and drying (0.1 
mm, 16 h, 25**) yields the compound, mp 88-89'*C. 

Elution of the above chromatogram with 10:90:2 methanol/methyl- 
ene chloride/ammonium hydroxide (fractions 47-58) affords the first 
title compound as an oil; IR i^max (neat) 1600. 1570, 1500, 1460. 
1280, 1255, 1240, 1150. 1035, 905 cm'^ (PLA2) (2nd compound, PAA2-) 
Example 4 [3- (Trimethylainmonium)propyl] -3 -methoxy-N-methylest- , 

15 ra-2,5(10)-dien-17^-amine iodide 

A solution of the amine produced in Preparation 4 (193 mg) in 
methanol (10 ml) is treated at 20-25** with methyl iodide (284 mg) . 
The reaction is stirred at 20-25" for 20 hours. A precipitate forms 
which is collected by filtration to give the title compound, mp 

20 206" C, dec. (PLA2) 

Example 5 N - [ 3 - ( Dime thy lbenzylammonium)propyl ] -N-methyl- 3 - 

methoxyestra-l,3.5(10)-trien-17;9-amine chloride 
Following the general procedure of Example 2, but starting with 
benzyl chloride, the title compound is produced, mp 199 - 210" C. 
25 (PLA2) 

Example 6 N- [3- (Dimethylcarbethoxymethyl ammonium)propyl] -N- 

methyl - 3 -methoxyestra- 1 , 3 , 5 (10) -trien-17^-amine- 
chloride 

Following the general procedure of Example 2. but starting with 
ethyl chloroacetate. the title compound is produced, mp 159 - 163" C. 
(PLA2) 

Example 7 N- [ 3 - (Dime thylamino) propyl] -N-methyl- 3-methoxyestra- 

l,3,5(10)-trien-17^-amine, N-mono-oxide and N,N' - 
dioxide 

A solution of 4.7 g of the title compound from Preparation 2, 
and 5 ml of 30% aqueous hydrogen peroxide in 120 ml of methanol is 
stirred at 20-25" for 72 hr. Additional 5 ml portions of hydrogen 
peroxide are added at 6 hr and 28 hr. After 72 hr, an argon atmo- 
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sphere is introduced, and a suspension of 100 mg of 10% p la cinum/ car- 
bon in 1.5 ml of ethanol is added in one portion. The stirred 
mixture is cooled intermittently to • moderate the (initially) fairly 
vigorous evolution of oxygen. The mixture is stirred for 4 hr 

5 (oxygen evolution appears complete at about 2 hr) and then filtered 
through a pad of Celite on a medium porosity sintered glass fvmnel. 
The filtrate, including washes with additional methanol, is evapora- 
ted to dryness on a rotary evaporator behind a -safety shield, and the 
residue is azeotroped with six 200 ml portions of methylene chloride 

10 to remove most of the water. 

A 500 mg portion of silica gel is shaken with 50 ml of con- 
centrated aqueous ammonixam hydroxide until the silica becomes 
homogeneous and free -flowing. The anunonia- treated silica is allowed 
to stand overnight at 25' C in a stoppered flask and is then slurry- 

15 packed into a column with 10/90/1 methanol/methylene chloride/am- 
monium hydroxide. The column is eluted with the same solvent (100- 
150 ml fractions). 

The first title compound is obtained from fractions eluting 
between 1500-2300 ml. Evaporation of these fractions affords an oil, 

20 which turns to a solid upon trituration with 75 ml of ether. 
Filtration and drying (0.1 mm, 25% 16 hr) yields the first title 
compound, a solid with mp 78-82*C. (PIA2, diabetes) 

Elution of the above chromatogram with 50:50:2 methanol/chloro- 
form/ammonium hydroxide (10 L) yields the second title compound. 

25 After trituration with ether (- 100 ml), filtration, and drying (16 
hr, 25*^0, 0.01 mm), the solid exhibits a mp 94-96"C. (PIA2, diabet- 
es) 

- The amount of hydrogen peroxide and the reaction time in this 
case are chosen intentionally to produce close to a 1:1 mixture of 
30 mono- and bis-oxide. At lower hydrogen peroxide concentration and 
shorter reaction time the mono -oxide compound is the predominant 
product (- 70%), while more reagent and longer reaction time favors 
bis-oxide formation. 

Example 8 n -Methyl -N- (2-propenyl) - 3 -methoxyestra- 1 , 3 . 5 (10) - 

35 trien- 17^ -amine 

A 20 mg sample of mono -oxide compound prepared in Example 7 is 
heated at 110" C in the absence of solvent for 15 min. The material 
is then cooled to 20-25" and chromato graphed on a 10 g column of 
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silica gel which is deactivated with 1 ml of concentrated ammonium 
hydroxide. The column is packed and eluted with 5:95:1 methanol/chl- 
oroform/aramonium hydroxide (1 ml fractions). Fractions 15-18 yield 
the title compound identical by TLC to the material more fully 
5 characterized in Example 3. (PLA2-) 

Example 9 N- ( 3 - (Dimethylamino) propyl ] -N-methyl- 3- (l-phenyl-5- 

tetrazolyloxyestra- 1 . 3 . 5 (10) - trien- 17^-amine • 
A degassed solution of the title compound from Preparation 11 
(0.294 g) in acetonitrile (25 ml) is treated at 20-25** under nitrogen 
10 with 5-chloro-l-phenyl-lH-tetra2ole (0.148 g) followed by anhydrous 
potassium carbonate (0.276 g) . The resulting suspension is stirred 
at reflux for 21 hours, permitted to cool to 20-25' and concentrated 
in vacuo to a light brown residue. 

The crude product is chroma tographed on "flash chromatography" - 
15 3" X 8.5" of HPLC grade silica gel - in 1% ammonixam hydroxide in 3:17 
methanol/methylene chloride while collecting - 130 ml fractions. 
Fractions 4-10 are combined and concentrated to give the title 
compound. Further purification affords a solid, mp 204-206°C. 
(PLA2) 

20 Example 10 N- [ 3 - (Dimethylamino)propyl] -N-f ormyl-estra- 1 , 3 , 5 (10) - 

trien- 17^- amine 

Following the general procedure of Preparation 1, but starting 
with 17-ketoestrane, the title compound is produced, mp 123 - 125* C. 
Example 11 N - [ 3 - (Dime thylamino) propyl] -N-methylestra-1 , 3 , 5 (10) - * 
25 tr i en - 1 7^ - amine 

Following the general procedure of Preparation 2, but starting 
with the title compound of Example 10, the title compound is produce- 
d. IR 2950, 2870, 2780, 1490, 1455, 1385, 1340, 1255, 1045, 745 
cm"^. (PLA2) 

30 Example 12 N- [ 3 - (Dimethylamino)propyl] -N-methyl-3-acetoxyestra- 
l , 3 , 5(10) -trien-17^-amine 
A solution of the title compound from Preparation 11 (0.218 g) 
in pyridine (3 ml) is cooled to 0*'C under nitrogen and treated with 
acetic anhydride (1.2 ml)- The resulting solution is stirred at 0°C 
35 and then permitted to warm to 20-25' with stirring for 66 hours. The 
reaction mixture is potared into ice-cold saturated sodium bicarbonate 
(150 ml) and extracted with ethyl acetate (3 x 120 ml) . The combined 
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organics are washed with aqueous saturated sodium bicarbonate, dried 
over sodium sulfate, filtered and concentrated to an oil. 

The crude product is chromato graphed on "flash chromatography" - 
. 3" X 8-1/2" column of HPLG grade silica gel - - in 1:10:90 - ammonium 
5 hydroxide /methanol/methylene chloride while collecting 150 ml 
fractions. 

Fractions 4-6 are combined and concentrated to give a solid, mp 
40-41'C. (PLA2) 

Example 13 N- [ 3 - (Dimethylamino)propyl] -N-methyl-S-butyroxyestra- 
lO 1,3,5(10)- tr ien- 17^ - amine 

Following the general procedure of Example 12, but starting with 
n-butyric anhydride, the title compound is produced. IR (film) 2930, 
2860, 2815, 2765, 1755. 1605, 1495, 1455, 1375, 1345, 1225, 1155, 
1075, 1035, 1000, 935, 825 cm' ^ . (FLA2) 
15 Example 14 4 - Br omo -N - [ 3 - ( dime thylamino) propyl ] -N-me thyl- 3 - 

hydr oxyes tra- 1 , 3 , 5 ( 10) - tr ien- 17^ - amine 
A solution of the title compound from Preparation 11 (0.43 g) in 
absolute ethanol (30 ml) is treated at 20-25** under nitrogen with N- 
bromo acetamide (0.24 g) . The resulting yellow solution is stirred 
20 at 20-25" under nitrogen overnight and concentrated in vacuo. 

The resulting yellow oil is chroma to graphed on two size B Lobar 
columns (in tandem) in 5% of a 9:1 methanol/ammonixam hydroxide 
solution in 95% methylene chloride while collecting 18 ml fractions. 
Fractions 79-87 are combined and concentrated to give the title 
25 compound, mp 75-78"C. (FIA2) 

Example 15 N- ( 3- (Dimethyl amino) propyl] -N-formyl-5a- androstan-17^- 
amine 

Following the general procedure of Preparation 1, but starting 
with 5a-androstan-17-one, the title compound is produced, mp 121.5- 
30 122**C. (PIA2) 

Example 16 N- [3- (Dimethylamino)propyl] -N-methyl-5a-androstan-17^- 
amine 

Following the general procedure of Preparation 2, but starting 
with the title compound of Example 15, the title compound is ob- 
35 tained. NMR (CDCI3 . TMS) 6 2.26, 0.80. (PLA2) 

Example 17 N- Fo rmy 1 - N - ( 3 - me thylbutyl) - 3 -methoxyes tr a- 1 , 3 . 5 ( 10 ) - 
tr iene - 17^ - amine 
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Following the general . procedure of Preparation 1, but starting 
with isoamylamine, the title compound is produced, mp 106-107*^0. 
(PIA2-, diabetes) 

Example 18 - N - Me thy 1- N - ( 3 - me thy 1 butyl) - 3 - me thoxyes tra- 1, 3 , 5 ( 10) - 
5 triene- 17^- amine 

Following the general procedure of Preparation 2. but starting 
with the title compound of Example 16, the title compoxind is produc- 
ed, mp 80-80. 5"C. (PIA2- , diabetes) 

Example 19 N- Formyl -N- ( 3 -hydroxypropyl) - 3 -methoxyes tra- 1 , 3 , 5 (10) - 

10 tr iene - 17^ - amine 

Following the general procedure of Preparation 1, but starting 
with 3-amino-l-propanol. the title compound is produced, mp 159- 
161" C. (PLA2-, diabetes-) 

Example 20 N- (3 -Hydroxypropyl) -N-methyl- 3 -methoxyes tra- 1,3, 5 (10) - 
15 triene-17^-amine 

Following the general procedure of Preparation 2, but starting 
with the title compound from Example 19, the title compound is 
produced, mp 121 . 5-123 . 5**C . (PIA2) 

Example 21 N- ( 3 - Ethoxypropyl) -N- formyl - 3 -methoxyes tra- 1 , 3 , 5 (10) - 

20 triene- 17^ -amine and N- (3-Ethoxypropyl) -3-methoxyest- 

ra- 1,3, 5(10) -triene-17/?- amine 
Following the general procedure of Preparation 1, but starting 
with 3-ethoxypropylamine, the title compounds are produced. First 
title compound, mp 107 , 5-108 . 5**C . (PLA2, diabetes-) 
25 Second title compound: mp 64-64. 5 "C. (P1A2, diabetes) 

Example 22 N- (3 -Ethoxypropyl) -N-methyl -3-methoxyes tra- 1. 3,5(10) - 
tr iene - 17^ - amine 

Following the general procedure of Preparation 2. but starting 
with the first title compound from Example 21, the title compound is 
30 obtained. IR (liquid film) 2970. 2934. 2866, 2853, 2780. 1611. 1501. 
1466, 1454, 1444, 1378, 1314, 1282, 1256, 1238. 1176, 1152, 1151, 
1123. 1054, 1039 cm"^. (PLA2, diabetes) 

Example 23 N - Formyl - N - [ 2 - (2 -hydroxyethoxy ) ethyl ] - 3 - methoxyes tra- 
1 . 3 , 5 ( 10) - tr iene - 17^ - amine 
35 Following the general procedure of Preparation 1. but starting 

with 2-(2-aminoethoxy)ethanol, the title compound is produced, mp 
134-135"C. (P1A2) 
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Example 24 N- ( 2 - ( 2 -Hydroxy ethoxy) ethyl] -N-methyl-3-meChoxyestra- 
1,3,5(10) .triene-17^- amine 
Following the general procedure of Preparation 2, but starting 
with the title compound of Example 23, the title. compound is produc- 
5 ed, mp 101.5-102'C. (PIA2, diabetes) 

Example 25 N- [2 - (Dime thylamino) ethyl ] -N-formyl-3-methoxyestra- 

1 , 3 , 5 (10) - triene - 17)3- amine 
Following the general procedure of Preparation 1, but starting 
with unsym-dimethyl-aminoethylenediamine, the title compound is 
10 produced, mp gS-lOCC. (PIA2, diabetes) 

Example 26 N- [2- (Dimethylamino) ethyl] -N-methyl-3-methoxyestra. 
1,3, 5(10) -triene-17^-amine Disuccinate Salt 
Following the general procedure of Preparation 2, but starting 
with the title compound of Example 25, an oil is produced. 
15 A portion of the oil (0.732 g) and succinic acid (0.469 g) are 

dissolved in methanol (10 ml) . Crystals form and are collected after 
two hours, giving a crystalline solid. Recrystallization from 
methanol gives the title compound, mp 162-164°C. (PIA2. diabetes) 
Example 27 N- ( 2 - (Dimethylamino) ethyl ]- 3 -methoxy-N-methy lestra- 
2,5(10)-dien-17^-amine Disuccinate Salt 
Following the general procedure of Preparation 4, but starting 
with the title compound from Example 25, an oil is produced. 

The oil (1.946 g) is dissolved in methanol (25 ml) and the 
solution combined with a solution of succinic acid (1.228 g) in 
methanol (25 ml). A finely divided, white precipitate forms and 
after cooling in the refrigerator, filtration of the mixture gives 
the title compound as crystals, mp 147-153-C with slight yellowing. 
(PLA2, diabetes) 

Example 28 N- [4- (Dimethylamino)butyl] -3-methoxyestra-l . 3 . 5 (10) - 
30 trien-17^-amine dihydrochloride 

Following the general procedure of Example 33. but starting with 
4-dimethylaminobutylamine, an oil is produced. 

The oil is redissolved in ether and ethereal HCl is added. The 
solvent is removed under a stream of nitrogen, leaving a white 
solid. Crystallization from cold methanol gives a first crop, mp 
280-283'C dec, and a second crop of crystals. Recrystallization from 
methanol gives the title compound, mp 284-286' C dec. (PIA2. diabet- 
es) 



20 



25 



35 



wo 87/02367 



PCT/US86/021 16 



-45- 



10 



Example 29 d'R or s) -N- (4- -Diethylamino-l-methyDbutyl-S- 

methoxyestra-l , 3 , 5 (10) - trien- 17^-amine 
Following the general procedure of Example 33, but starting with 
2-amino-5-diethylaminopentane, the title compound, is produced. IR 
2965, 2932. 2868, 2843. 2804, 1611. 1501, 1466, 1453. 1447, 1381, 
1372', 1355. 1336, 1314, 1304, 1282, 1256, 1237, 1202, 1152. 1133. 
1101, 1070, 1053, 1042 cm^^ . (PLA.2) 

Example 30 . 17^- (l-(4-Methyl)piperazinyl] -3-methoxyestra-l, 3,5- 
(10) - triene 

Following the general procedure of Preparation 1, but starting 
with N-methylpiperazine, the title compound is produced, mp 154.4- 
155. 5" C. (PLA.2, diabetes) 

Example 31 17^- [l-(4-Methyl)piperazinyl] -3-methoxyestra-2 , 5(10) - 
diene 

15 Following the general procedure of Preparation 4, but starting 

with the title compound from Example 30. the title compound is 
produced, mp 149-151'C. (PLA2) 

Example 32 n- ( 2 - (N' -Morpholino) ethyl] -3 -methoxyestra-1 , 3 , 5(10) - 
rrien- 17/3- amine dihydrochloride 
Following the general procedure of Example 33. but starting with 
2-(N-morpholino)ethylamine, a gummy, semi-solid precipitate is 
formed. When this mixture is acidified (pH - 6-7) with aqueous HCl, 
a white solid precipitates. The solid is collected and air dried 
overnight giving product. Recrystallization from methanol- ether 
gives colorless crystals, mp dec from 235-280-C. A sample is 
recrystallized from methanol- ether , giving the title compound as 
colorless crystals; mp, dec from 250-295-0. (PLA2. diabetes) 
Example 33 N- [ 3 - (N ' -Morpholino)propyl] -3-methoxyestra-l, 3 , 5(10) - 

trien- 17^- amine 

3-(N'-Morpholino)propylamine (24.0 g) . glacial acetic acid (20 
g), estrone methyl ether (9.5 g) . NaB(CN)H3 (2.09 g) . and tetrahydro- 
furan (80 ml) are added sequentially to methanol (110 ml). The 
resulting mixture is stirred at 20-25' for about 2 days, after which 
a clear solution is seen. TLC (10% of a 1:9 NH.OH-CHaOH solution in 
35 CHCI3 ; 40% ethyl acetate in hexane) reveals that starting steroid is 
consumed and a major, new more polar material forms. Excess solvent 
is removed under reduced pressure. Water (300 ml) is added to the 
residue. After 15 minutes, this solution is washed with ether and 
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then made alkaline by the addition of 50% aqueous NaOH. A cloudy 
mixture results and is extracted with ether (100 ml). A second 
extraction with ether (150 ml) is done and, while in progress, 
crystals form in the first extract . . The first extract is cooled on 
5 ice and after several hours, the crystals are collected, mp 112- 
114*^0. The filtrate and the second extraction solution are combined, 
dried (MgSO^), filtered, and reduced in volume to 50 ml from which a 
second crop of crystals is collected, mp 110-114'C. A sample of the 
first crop is recrystallized from ether, giving the title compound, 

10 mp 114-116''C. (P1A2, diabetes) 

Example 34 N- [ 2 - (2 ' -Morpholinoethyl)aminoethyl] -3-methoxyestra- 
1, 3,5(10)-trien-17^-amine trihydrochloride 
Following the general procedure of Example 33, but starting with 
N-morpholinoethylenediamine, an oil is produced. The oil is redis- 

15 solved in ether and etheral HCl is added. The solvent is blown off 
with a stream of nitrogen, leaving a solid. The solid is recrystall- 
ized from water-acetone, giving a white solid. A sample is recrys- 
tallized from water-acetone giving the title compound, mp 225-24q'*C 

dec. (PIA2, diabetes) 
20 Example 35 3-Methoxy-N- [ 3 - (pyrroiidin-2-on- 1-yl) propyljestra- 

l,3,5(10)-trien-17)3-amine acetate 

Following the general procedure of Example 33, but starting with 

1- (3-aminopropyl)-2-pyrrolidinone, an oil is produced. The oil is 
dissolved in chloroform (100 ml). Acetic acid (2.5 ml) is added and 

25 the solution is diluted with ether (400 ml) and crystallization 
allowed to proceed. After cooling on ice, colorless crystals are 
collected. Recrystallization from chloroform- ether gives the title 
compound as colorless crystals, mp 113-123"C. (PLA2, diabetes) 
Example 36 N - [ 3 - ( Imidazoyl) propyl ] - 3 -me thoxye s tra- 1 ,3,5(10)- 

30 trien- 17^- amine acetate 

Following the general procedure of Example 35 , but starting with 
N-(3-aminopropyl)imida2ole, the title compound is produced, mp 82- 
86" C. (PLA2, diabetes) 

Example 37 3 - Me thoxy -N - [ 2 - (1 -methylpyrrol- 2 - yl ) e thyl ] estra- 

35 1, 3,5(10) -trien- 17^- amine 

Following the general procedure of Example 33, but starting with 

2- (2-aminoethyl)-l-methylpyrrole, the title compoiand is produced, mp 
141-143*'C. (PIA2, diabetes) 
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Example 38 N- (2-Furfuryl) -3 -methoxyestra- 1 , 3 , 5 ( 10) - trien-l?^- 
amine 

Following the general procedure of Example 33, but starting with 
f urf urylainine , the title . compound is produced; mp 60-62**C. (PIA2-, 
5 diabetes) 

Example 39 N-Cyclopentadecyl-N- (3-dimethylaminopropyl)-N-for- 
mylamine and N-cyclopentadecyl-N- (3-dimethylaininopro- 
pyl)ainine, acetic acid salt 
Following the general procedure of Preparation 1, but starting 

10 with cyclopentadecanone , the title compounds are produced. The first 
title compound is re chroma to graphed on 395 g of 40-63 /im silica gel 
with 5% triethylamine- ethyl acetate. The product is obtained in 
fractions 71-110 as an oil. IR (liquid film) 2928.' 2858. 2815. 2780. 
2765, 2724, 1674, 1459, 1421, 1407. 1261, 1212 cm'^ (P1A2) 

15 The N-cyclopentadecyl-N- [3-(dimethylamino)propyl]amine is 

rechromatographed on 395 g of 40-63 pm silica gel using ethyl 
acetate -methanol -triethylamine (85/10/5) for elution. The product is 
obtained in fraction 47-90 as an oil which crystallizes.- This is 
then recrystallized from hexane to give the second title compound, mp 

20 88-90*0. (PLA2, diabetes) 

Example 40 N-Cyclopentyldecyl-N- [ 3- (dimethylamino)propyl] -N- 

me thy 1 amine 

Following the general procedure of Preparation 2. but starting 
with the first title compound of Example 39, the title compound is 
25 produced. IR (liquid film) 2928, 2857. 2812, 2782. 1459, 1266. 1253. 
1211, 1153, 1123, 1097, 1076, 1062, 1043. 1033, 836, 710 cm-^ 
(PIA2, diabetes-) 

Example 41 N - Cyclopentyldecy 1 -N - ( 3 - dime thylaminopropyl) -N- 
methylamine, disuccinate salt 
30 The diamine of Example 40 (274 mg) in methanol (3 ml) is treated 

with succinic acid (283 mg) in methanol (3 ml) . The reaction is 
stirred at 20-25** for 18 hours. A white precipitate forms which is 
collected by filtration. This is then recrystallized from methanol- 
diethyl ether to give a solid, mp 164-166'' C. Second crop mp 164- 

35 165'C. (P1A2) 

Example 42 N- [3-Dimethylammoniumpropyl] -cyclododecamine acetate 
Following the general procedure of Example 33. but starting with 
cyclododecanone, a pale yellow oil (semi-solid) is produced. This 
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oil is partitioned between chloroform (300 ml) and water (600 ml) and 
•adjusted to pH 12 with 2 M potassixim hydroxide. The layers are 
separated, and the aqueous layer is extracted with chloroform (300 
ml). The organics are washed with 1 M potassium hydroxide (200 ml, 
5 with gentle shaking) and 1:1 brine-water (250 ml), dried over sodium 
sulfate, filtered and concentrated to a light yellow oil which 
becomes semi-solid upon storage under high vacuum overnight. 

The crude product is chroma to graphed on silica gel (1 kg) in 5% 
triethylamine in 5:1 etHyl acetate/95% ethanol while collecting 40 ml 
10 fractions. Fractions 247-364 are combined and concentrated to give 
a solid which is recrystallized from hot ethyl acetate-hexane to 
produce the title compound, mp 102 - 6 ''C. (P1A2) 
Example 43 N, N -bis [3 - (dime thylamino) propyl] -cyclododecamine 

Following the general procedure of Example 33, but starting with 
15 N.N.N'.N' - te trame thyl dip ropylenetri amine and cyclododecanone , the 
title compound is produced. IR (mull) 2938, 2906, 2861, 2851, 2812, 
2781, 2762, 2724, 1469, 1460, 1445, 1266, 1249, 1043 cuT^ . (PIA2) 
Example 44 N-[N' ,N' -Di- (2-aminoethyl) -2-aminoethyl] -N-cyclopenta- 
decylamine 

20 Following the general procedure of Example 33, but starting with 

tris-(2-aminoethyl)amine and cyclopentadecanone , the title compound 
is produced; IR (liquid film) 3361, 3287. 2928, 2857, 2810, 1460, 
1350, 1282, 1116, 1043, 893, 843, 711. (PIA2) 

Example 45 cis- and trans -2-Cyclohexyl-N- [3- (dime thyl amino)pr op- 

25 yl] -1-aminocyclohexane 

Following the general .procedure of Example 33, but starting with 

3- dimethylaminopropylamine and 2-cyclohexyl cyclohexanone, the title 
compounds are produced. Cis: IR (liquid film) 3313, 2922. 2853, 
2814, 2785. 2764, 1458, 1448, 1376. 1268, 1174, 1169, 1162, 1152, 

30 1110. 1098. 1073. 1043, 892, 859, 847. 722, 687; trans: IR (liquid 
film) 3314, .2967. 2924, 1575. 1461, 1448, 1373, 1295, 1265. 1169. 
1152, 1135, 1120. 1073, 1043, 1033, 893, 851. (PIA2) 
Example 46 cis- and trans -4- Cy c 1 ohexyl-N- [3- (dime thy lamino) prop- 
yl] -1-aminocyclohexane 

35 Following the general procedure of Example 45, but starting with 

4- cyclohexylcyclohexanone. the title compovinds are produced. Cis: IR 
(liquid film) 3293, 2924. 2852. 2813, 2786, 2764. 1459. 1449, 1377. 
1359. 1267, 1171, 1042, 739 (PIA2) ; trans: IR (mull) 2818. 2787, 
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2763, 2595, 2418. 2350, 2317, 2292, 1647, 1573, 1543, 1404, 1323, 
1262, 1042, 914. 651. (PLA2) 

Example 47 cis- and trans-N- (4-Aiainobutyl) -4-cyclohexyl-l- 

aTninocyclohexane 

5 Following the general procedure of Example 46, but starting with 

1,4-diaininobutane, the title compounds are produced; cis: IR (liquid 
film) 3580. 3292, 2922. 2851, 2807, 1576, 1472, 1449, 1379, 1359, 
1331, 1319, 1109, 889, 849, 820, 739 (P1A2) ; trans: IR (mull) 3660, 
3421, 3373, 3275. 3256] 3169, 3107, 1587, 1480, 1449, 1425, 1366. 
10 1350. 1339, 1315, 1134, 1127. 1119, 933. 915, 897, 889, 859, 847. 
826, 802, 788, 780, 741, 695. (PIA2) (trans, diabetes) 
Example 48 cis- and trans-N- [ 3- (Dimethylamino) propyl ]- 4-phenyl-l- 
aminocyclohexane 

Following the general procedure of Example 46, but starting with 
15 3-dimethyIaminopropylai!iine and 4 -phenyl eye 1 ohexanone , the title 
compounds are produced; cis: IR (liquid film) 3294. 3161, 3081. 3061. 
3026, 2967, 2932, 2856, 2814, 2784, 2765, 2729, 1601, 1493. 1465, 
1461,- 1450, 1375, 1358. 1267, 1262, 1179. 1170. 1157. 1129, 1098, 
1070, 1042, 1031, 1006. 997. 843, 755, 689 (PIA2) ; trans: IR (mull) 
20 3380. 3265. 3082. 3067, 3028. 2819, 2802. 2777. 1682, 1603. 1495. 
1445, 1308. 1258, 1175, 1117, 1105, 1031. 913, 892. 883. 755, 698, 
659, 647. (PLA2) (trans, diabetes) 

Example 49 trans-1- (3-Die thy laminopropyl) amino decal in 

Following the general procedure of Example 46 , but starting with 
25 diethylaminopropylamine and trans -1-decalone, the title compound is 
produced. IR (liquid film) 3307, 2968, 2920. 2853. 2799. 1455, 1447. 
1383, 1369. 1201, 1164, 1159, 1128, 1105, 1085, 1070. (PIA2, 
diabetes-) 

Example 50 trans-1- (3 -Die thy laminopropyl) aminodecalin-dihydrochl 

30 oride salt 

The title compound from Example 49 (100 mg) is dissolved in 
ether and treated with an ether solution saturated with HCl gas. A 
white gxjmmy substance precipitates. The solvent is removed and the 
substance crystallizes after a very thourough drying over P^Os in a 

35 vacuum dessicator. HP 156-158. 5"C. (P1A2) 

Example 51 2- [N- (3 -Dime thy laminopropyl) ] adamant anamine 

Following the general procedure of Example 33, but starting with 
3-dimethylaminopropylamine and 2 - adamantanone . the title compound is 
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produced, TLC (ethyl acetate/methanol/trlethylamine; 85:10:5) Rf - 
0.22; MR (CDCI3) 5 2.62, 2.32, 2.20, 2.10-1.20. 

Example 52 2- [N- (S-dimethylaminopropyl) ] adamantanamine , disuc- 

cinate salt 

5 Succinic acid (1.18 g) is dissolved in methanol (10 ml). A 

solution of the title compound from Example 51 (944 mg) in methanol 
(5 ml) is added to the succinic acid solution in one portion. The 
solution is stirred at 20-25" for 45 minutes. The methanol is 
partially removed at a reduced pressure and acetonitrile (50 ml) and 
10 ether is added. The solution becomes cloudy and a white precipitate 
forms. The white solid is collected by filtration and dried in a 
vacuum dessicator over P2O5 to give the title compound. The product 
is recrystallized twice from acetonitrile and has a mp 102 - 104** C. 
(P1A2, diabetes-) 

15 Example 53 N- (3 -Dimethylaminopropyl ) -N-methyl-5a-cholestan-3£:- 

amine, disuccinate salt 
Following the general procedure of Preparation 1, but starting 
with 5a-cholestan-3-one, an oil is produced. This formamide product 
is a mixture of 3a and 3^ isomers by NMR evidence. The isomers do. 
20 not separate by column chromatography. NMR (CDCI3) 6 8.20, 8.12, 
2.22, 0.99-0.81, 0.67. 

The product (1.32 g) described above is reduced with lithium 
aliaminum hydride (0.99 g) as described in Preparation 2. The product 
is chromatographed on two Merck Lobar^ size B columns. The sample 
25 is applied in CH^Cl^ and eluted with NH^ OH/MeOH/CH^ Cl^ (95/4.5/0.5). 
Fractions with a volume of 20 ml each are collected and the product 
is obtained in fraction numbers 90-128 to give 0.597 g. 

The product described above (597 mg) is dissolved in methanol 
(6) and a solution of succinic acid (472 mg, 4 mmol) in warm methanol 
30 (5 ml) is added. After two or three minutes a white precipitate 
forms. Stirring .is continued for 72 hours. The precipitate is 
collected by filtration and washed with methanol . The product is 
dried in a vacuum dessicator at 20-25° over P2O5 . The title compound 
is thus obtained which is recrystallized from methanol and has a mp 
35 180.5-182*C. (PLA2) 

Example 54 [3- (Dimethylamino)propyl] -1-aminomethylpyrene 

Following the general procedure of Example 33, but starting with 
3-dimethylaminopropylamine and 1-pyrenecarboxaldehyde, the title 
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compound is produced. IR (liquid film) 3296. 3040, 2967, 2940, 2857, 
2814, 2779, 2765, 1603, 1588, 1459, 1182, 1096, 846, 842, 828, 819, 
756, 710, 681. (PLA2) 

Example 55 (1,1' - Biphenyl ) -4 - acetamide , N - ( 3 - dimethylaminopropyl ) - 

5 2-fluoro-a-methyl 

Using flurbiprofen (15.71 g) , chionyl chloride (50 ml) and then 
in the second step 3 -dimethylaminopropyl amine (30 ml) as described 
previously, the amide is prepared. The product is recrystallized 
twice from hexane. to give the title compound, mp 71 . 5-72 . 5*'C. (PLA2) 
10 Example 56 3-Cyclohexene-l-carboxamide ,N- (3-dimethylaminopropyl)- 
3 - e thy 1 - 4 - ( 4 - me thoxypheny 1 ) - 2 - me thy 1 
3 - E thy 1 - 4 - (p -me thoxyphenyl) - 2 -methyl - 3 - cyclohexene - 1 - carboxylic 
acid (8.23 g) is mixed with thionyl chloride (25 ml). The rsixture is 
heated at reflux temperature for 45 minutes and then cooled to 20- 
15 25°. The excess thionyl chloride is removed under reduced pressure. 
Toluene is added to the residue and evaporated at reduced pressure to 
aid in the thionyl chloride removal. 

A solution of 3- dime thylaminopropy lamina (12.18 g) in toluene . 
(25 ml) is treated with a solution of acid chloride (prepared above) 
- 20 in toluene (50 ml). The reaction is stirred for 16 hrs at 20-25". 

The reaction mixture is diluted with ethyl acetate and poured 
into water. The pH is adjusted to - 10. The layers are separated. 
The organic layer is washed with half-saturated brine (2 x) , dried 
(anhydrous NjSO^), filtered and evaporated. The residue is chromato- 
.25 graphed on 63-200 //m silica gel which is slurry, packed with triethyl- 
amine/methanol/ethyl acetate (5/10/85). Eluting with the same 
solvent, fractions which contain 350 ml each are collected. The 
crystalline product is collected in fractions 10-16. The product is 
recrystallized twice from hexane to give the title compound, mp 91- 
30 92°C. (PLA2) 

Example 57 N - Formy 1 - 3 - me thoxy - N - (3 ' -pyr idinyl)me thyles tra- 
l,3,5(10)-trien-17^-amine and 3-Methoxy-N- (3 ' -pyridin- 
yl)methylestra-l, 3, 5(10)- trien-17;S- amine 
Following the general procedure of Preparation 1, but starting 
35 with 3-aminomethylpyridine, the title compounds are produced, the 
first title compound as colorless crystals. IR (mull) 1665, 1629, 
1609, 1590. 1575, 1495, 1255, 1151, 1041, 713 cm*^. (P1A2- , diabet- 
es) 
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The major portion of the fractions contains mixtures of the two 
products and is rechromatographed over silica gel (750 g) packed in 
ethyl acetate. Fractions of 300 ml are collected. Fractions 34-42 
contain the less polar first title- - compound and .are pooled and 
crystallized from acetone -hexane . Fractions 43-47 (mixtures) are 
pooled. Fractions 48-57 (mixtures) are pooled and crystallization 
attempted from acetone -hexane . Fractions 58-63 (containing traces of 
less polar component) are pooled and recrystallized from acetone- 
hexane. giving the second title compound. Fractions 64-76 are pooled 
and recrystallized from ace tone -hexane . also giving the second txtle 
compound, mp 125-127-C. Additional second title compound is obtained 
by physically separating crystals from the mixtures of the two 
products. This material has a mp 126-128-C. A sample is recrystall- 
ized again from ace tone -hexane and gives the second title compound as 
15 crystals, mp 127-129-C. (PLA2-, diabetes) 

Example 58 3-Methoxy-N- (3' -pyridinylmethyl)estra-l,3.5(10)-trien. 

17^- amine 

Following the general procedure of Example 33, but starting with 
3-aminomethylpyridine. the title compound is produced. (PIA2- , 

20 diabetes) 

Example 59 3 -Methoxy-N- (2 ' -pyridinylmethyl) estra-l . 3 , 5 (10) - trien- 

17^ -amine hydrochloride 
Following the procedure of Example 33, but starting with 2- 
(aminomethyl)pyridine. an oil is produced. The oil is redissolved in 
25 ether and ethereal HCl is added. The solvent is blown off with a 
stream of N, leaving a solid. The solid is crystallized from water 
(200 ml) . Recrystallization from hot water (300 ml) gives the title 
compound, mp 125-128°C. (PLA2, diabetes) . 

Example 60 3-Hethoxy-N- (4' -pyridinylmethyl)estra-l .3 . 5(10) -trien- 

30 17/3 -amine 

Following the general procedure of Example 33. but starting with 
4-aminomethylpyridine. the title compound is produced, mp 157-159-C. 
(PLA2- , diabetes) 

Example 61 N-Benzyl-3-methoxyestra-l,3,5(10)-trien-17^-amine 
35 Following the general procedure of Example 33. but starting with 

benzylamine. the title compound is produced, mp 102-104'C. (P1A2-. 

diabetes) 

Example 62 N-Formyl-3-methoxyestra-l,3,5(10)-trien-17^-amine 
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A mixture of estrone methyl ether (14.2 g) and 2- (2-aminoethyl) - 
pyridine (24 ml, 24.4 g) is stirred and cooled in an ice bath. To 
this mixture, formic acid (97-98%. 11.5 ml) is added in portions. 
The mixture is then heated in an oil bath (180-190*'C bath temp.) for 
5 24 hours. The mixture is poured onto ice, treated with NaOH, and 
extracted with methylene chloride (3X) . The extracts are dried 
(Na2S0^), filtered, and concentrated to give a solid. The solid is 
crystallized from methylene chloride -hexane to give crystals. 
Recrystallization from methylene chloride -acetone gives the title 
10 compound, mp 252-253**C preceded by yellowing. (P1A2- , diabetes) 

Example 63 3-Methoxy-N- [2- (2 ' -pyridinyl)ethyl]estra-l,3,5(10)- 

trien-17^-amine 

Following the general procedure of Example 33, but starting with 
2-(2-aminoethyl)pyridine, the title compound is produced; mp ISO- 
IS 132*'C. (P1A2-, diabetes) 

Example 64 3-Methoxy-N- [ ( 2- [N' - (5.nitro-2-pyridinyl) - 

amino ] ethyl] ) estra-1 , 3 , 5 (10) - trien- 17^ -amine 
Following the general procedure of Example 33, but starting with 

2- (2-aminoethylamino)-5-nitropyridine, the title compound is produc- 
20 ed, mp 107-109°C, (P1A2-, diabetes) 

Example 65 N-Cyclopentadecyl-N- (3-pyridylmethyl)amine 

Following the general procedure of Example 33, but starting with 

3- aminomethylpyridine and cyclopentadecanone , the title compound is 
produced, NMR (CDCI3 , TMS) 6 8.58, 7.72, 7.25, 3.76, 2.56, 1.32. 

25 Example 66 N-Cyclopentadecyl-N- (3-pyridylmethyl)amine , succinate 

salt 

Succinic acid (885 mg) is dissolved in methanol (10 ml). A 
solution of the title compound from Example 65 (950 mg) in methanol 
(5 ml) is added to the succinic acid solution in one portion. The 

30 solution is stirred at 20-25*' for 45 minutes and then the methanol is 
partially removed by evaporation at a reduced pressure. Next, ether 
is added to the partially evaporated solution and a white precipitate 
forms. The solid is collected by filtration. The solid is recrys- 
tallized from acetonitrile twice to yield the title compound., mp 148- 

35 149**C. (PLA2, diabetes-) 

Example 67 cis- and trans-4-Cyclohexyl-l- [ (3-methylpyridyl) - 

amino ] cyclohexane 
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Following the procedure of Example 33, but starting with 3- 
aminomethylpyridine and 4-cyclohexylcyclohexanone , the title com- 
pounds are produced; cis: IR (Liquid film) 2923, 2851, 1576, 1478, ' 
1448, 1423, 791, 787, 714, 630, cm"^ (P1A2) ; trans:. mp 65-67°C; IR 
5 (mull) 3267. 3033. 2815. 2782. 1583. 1575, 1504, 1423, 1364, 1133, 
1030, 845, 790 cm"^. (PIA2) (trans, diabetes) 

Example 68 N- ( 3 -Aminopropyl) - 3-methoxyestra-l , 3 , 5 (10) -trien-17^- 
amine and N , N ' -bis ( 3 -me thoxy - 1 ,3,5(10) - es tratrien- 17 - 
yl) - 1 , 3 - pt op ane diamine 

10 A stirred mixture containing 17.. 04 g of estrone 3 -methyl ether, 

41.6 g of 1.3-propanediamine bis -hydrochloride . 3.75 g of sodium 
cyanoborohydride , and 60 g of 3A molecular sieves in 420 ml of 
methanol and 300 ml of tetrahydrofuran is heated at reflux for 26 h, 
then recooled to 25". Celite (3 tablespoons) is added, and the 

15 mixture is filtered through a medi\jm-porosity sintered glass funnel. 
The solids are washed with an additional 500 ml of 4:3 me thanol/ tetr- 
ahydrofuran , and the combined filtrate is evaporated to dryness. The 
residue following evaporation of the first filtrate is partitioned 
between lOOO ml of water (adjusted to pH 12 with sodium hydroxide) 

20 and 400 ml of chloroform, and the aqueous layer is further extracted 
with two 300 ml portions of chloroform. The organic extracts are 
washed with water, dried over anhydrous sodium sulfate, and con- 
centrated in vacuo. 

The crude product is chromatographed on 1.6 kg of 40-60 silica 

25 gel, which is equilibrated with 10 1 of 50/45/5 methylene chloride/e- 
thyl acetate/triethylamine and then eluted with 16 1 of the same 
mixture (1x4 1, then 50 ml fractions). Subsequent elution with 20 
1 of 25/75/5 methanol/methylene chloride/ triethylamine is done to 
remove the more polar product. 

30 Fractions 91-97 yield the dimer second title compound which 

contains 5-10% of a faster moving impurity tentatively identified as 
the 17a- isomer. 

Fractions 98-220 afford the second title compound, a solid. 
Recrystallization of a small portion of this material from ethyl 
35 acetate affords crystals with mp 125-140*. (PLA2. diabetes-) 

The broad mp range and the observation of an m/z 36 peak in some 
mass spec scans of the second title compound suggest that it may 
contain small amounts of the corresponding hydrochloride salt. 
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Continued elution of the above chromatogram (the first - 12 1 of 
the 25/75/5 MeOH/CH2Cl2/Et3N solvent) afford a semi-solid residue. 
Trituration with 10 ml of ethyl acetate, followed by filtration and 
drying (1 h, 20-25-, 0.1 mm) yields a white solid with rap 145° 
(dec). NMR shows that this solid is an approximate 1:1 mixture of 
the first title compound and Etj CH^ ClCl" (from reaction of the EtjK 
and CH2CI2 used for elution). Rechromatography of this solid on 300 
g of silica gel (elution with 38/60/2 MeOH/CH^C^/NH.OH) affords the 
first title compound as' an oil. The mother liquors from the above 
crystallization are rechromatographed in the same manner and yield 
additional compound; IR (neat) 1610. 1577. 1501, 1431. 1352. 1336, 
1314, 1281. 1256, 1237. 1179. 1161. 1152, 1040. 900. 872. 816, 786 
cm"^. (PIA2, diabetes) 

Example 69 N- (3 -Aminopropyl) -3-methoxyestra-l , 3 , 5(10) -trien-17^- 

15 amine, dihydrochloride 

A solution of 400 mg of the first title compound from Example 68 
in 2 ml of methanol is treated with 5 ml of 0.5 M HCl/methanol (non- 
aqueous). Precipitation of the salt from the clear solution begins 
in about 5 min. After most of the product has crystallized, ether is 

20 added until. the total volume is about 25 ml. The solids are isolated 
by filtration through a fine-porosity sintered glass funnel and are 
dried for 28 h at 25° (0.05 mm), thereby affording the title com- 
pound, with mp 274-276°C (dec). (PLA2. diabetes) 

Example 70 N . N' -Bis ( 3 -methoxy - 1 . 3 . 5 ( 10) - estratrien-17-yl) -1 , 3- 
25 propanediamine , disuccinate 

A suspension of 448 mg of the second title compound from Example 
68 in 5 ml of methanol is diluted with methylene chloride until the 
solution becomes clear. Most of the methylene chloride is removed by 
gentle heating, and the hot solution is treated with a solution of 
173 mg of succinic acid in 3.5 ml of methanol. The mixture is 
allowed to cool gradually to 20-25° as the product precipitates. 
Ether (15 ml) is added to the stirred mixture, and. after 30 min. the 
product is isolated via filtration through a fine-porosity sintered 
glass funnel. The solids are washed with 3:1 ether/methanol and 
dried for 18 h at 25° (0.08 mm), thereby affording the title com- 
pound, mp 191-193'C. (PLA2) 

Example 71 N- (4-Aminobutyl) - 3 -methoxyestra-1 . 3 . 5 (10) - trien-17^- 



30 



35 
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amine and N.N' - (l,4-butanediyl)bis[3.inethoxy e s t r a - 
1 , 3 , 5 (10 ) - trien- 17^- amine 1 
A 1000 ml round-bottomed, 3 -necked flask, equipped with a 
magnetic stirrer and a reflux condenser, is .flame- dried and then 
cooled in an atmosphere of nitrogen. The flask is charged with 9.4 g 
of estrone 3-methyl ether suspended in 165 ml of tetrahydrofuran and 
230 ml of methanol. To this suspension is added 33 g of 3A molecular 
sieves, followed by 25 g of 1.4-diaminobutane dihydrochloride . The 
pH of the solution is adjusted to 5.5 with glacial acetic acid, and 
2.1 g of sodium cyanoborohydride is added in one portion. The 

reaction is refluxed for 16 h. 

The reaction mixture is cooled and filtered through Celite. and 
the solids are washed with 700 ml of 57% methanol/tetrahydrofuran. 
The filtrate is concentrated in vacuo. The resulting solid is parti- 
tioned between chloroform and water (pH 12). The aqueous layer is 
extracted several times with chloroform. The combined organic layers 
are dried over magnesium sulfate and concentrated in vacuo. 

The crude product is chromatographed on 170 g of 70-230 mesh 
silica gel. The column is packed and eluted with (67:33:2) methylene 
chloride/methanol/conc. ammonium hydroxide (10 ml fractions). 

Fractions 25-50 are combined based on their TLC homogeneity and 
afford the second title compound. Fractions 301-500 are combined 
based on their TLC homogeneity and afford the first title compound; 
first title compound: mp 76-78- (PLA2) ; second title compound: mp 
>300-C: IR (mineral oil mull) 3494. 3352. 3235, 3035. 2813. 2769. 
2710. 1615, 1507. 1321. 1290. 1257. 1244. 1040, 844. 831 and 632 
cm-i. (PLA2) 

Example 72 N- [4-Aminobutyl] -3-methoxyestra-l,3,5(10)-trien-17^- 
amine , disuccinate 
A 10 ml round-bottomed, 2 -necked flask, equipped with a magnetic 
stirrer is flame dried and then cooled in an atmosphere of nitrogen. 
The flask is charged with 100 mg of the first title compound from 
Example 71 dissolved in 1 ml of methanol. Then a solution containing 
66 mg of succinic acid in 2 ml of methanol (warmed to dissolve) is 
35 added in one portion. The reaction mixture is stirred for 1.5 h at 
20-25'. A white precipitate results, and the reaction mixture is 
concentrated in vacuo. 



20 
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The resulting white solid is recrystallized from methanol/ether , 
dried (25**C, 0.1 mm, 64 h) and affords the title compound, mp 141.5- 
162.2*'C. (PIA2) 

Example 73 N, N ' - ( 1 , 4-Butanediyl) -bis [ 3 -methoxyestra-.l , 3,5XJLD) - 
5 tr i en -17^- amine ]di succinate 

Following the general procedure of Example 72, but starting with 
N , N ' - ( 1 , 4-butanediyl )bis [ 3 -methoxyestra- 1 , 3 , 5 (10) -trien- 17^ -amine ] , 
the title compound is produced, mp 248 . 0- 253 . 0° C . (PIA2-) 
Example 74 N- (5 - Aminopentyl) -3-raethoxyestra-l, 3 ,5(10) -trien-17^- 
10 amine 

Following the general procedure of Example 33, but starting with 
1 ,5-diaminopentane , the title compound is produced; mp 125.0-222.0*'; 
IR (mineral oil mull) 3029, 2755, 2688. 2608, 2560, 1611. 1500, 1367, 
1357, 1350, 1336, 1314, 1283, 1280, 1259, 1248, 1238, 1153. 1036, and 
15 814 cm-i. (PIA2) 

Ex^ple 75 N- (5 -Aminopentyl)- 3 -methoxyestra- 1,3, 5(10)- triene- 17^- 
amine, dihydrochloride 
A 25 ml round-bottomed, 2 -necked flask, equipped with a magnetic 
stirrer, is flame dried and then cooled in an atmosphere of nitroge- 
20 n. The flask is charged with 606 mg of the title compound from 
Example 74 dissolved in 10 ml of methanol. To this solution is added 
6.8 ml of a 0.53 M anhydrous hydrochloric acid solution (methanol) in 
one portion. The reaction mixture is stirred for 2 h at 20-25*. 

The reaction mixture is diluted with 150 ml of diethyl ether, 
25 the precipitate is filtered, dried (25**C, 0.1 mm, 16 h) and affords 
the title compound; mp 135. 6'C (dec). (PLA2) 

Example 76 N- ( 3 -Methoxy-1 , 3 , 5 (10) -estratrien- 17-yl) - 1 . 6 -hexanedi- 

amine and the corresponding dihydrochloride salt 
Following the general procedure of Example 33, but starting with 
30 1,6-hexanediamine, the title compound is produced, mp 93-94'*C. 
(PIA2) 

The dihydrochloride salt is made by dissolving the title 
compound (52.2 rag) in 0.5 ml of methanol and adding 0.56 ml of 0.5 M 
hydrogen chloride in methanol. The solution is stirred for 10 
35 minutes at 20-25**. Addition of diethyl ether is carried out dropwise 
until the cloud point is reached at which time a white precipitate 
forms. The solid is filtered, washed with diethyl ether, and dried 
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under high vacuum to provide the dihydrochloride salt, mp ZSl-ZST^C.^ 
(P1A2) 

Example 77 N- ( 3 -Me thoxy - 1 , 3 , 5 ( 10 ) - es tratrien- 17 -yl ) - 1 , 8 - oc - 
tanediamine ... 

5 Following the general procedure of Example 33, but starting with 

1, 8-octanediamine, the title compound is produced, mp 47 . 5-49 . . 
(PIA2) 

Example 78 N- (3-Methoxy-l , 3 , 5 (10) -estratrien.l7-yl) -1, lO-decaned- 
i amine 

10 Following the general procedure of Example 33, but starting with 

1,10-decanediamine, the title compound is produced, mp 55. 5 -57. 5" C, 
(PLA2) 

Example 79 N- ( 4 - Amino - 4 - carbome thoxybutyl) - 3 -methoxyestra- 
1,3,5(10)- trien- 17^- amine and 17- (3-Amino- [ 2-oxo- 
15 piperidinyl) - 3 -methoxyes tra- 1 , 3 , 5 ( 10) - triene 

Following the general procedure of Example 33, but starting with 
ornithine methyl ester, the title compounds are produced; first title 
compound: NMR (CDCI3 , TMS) S 7.3-6.55, 3.75, 3.70 and 0.75 ppm 
(P1A2); second title compound: NMR (CDClg , TMS) S 7.4-6.6, 3.75 and 
20 0.75 ppm. (PIA2-) 

Example 80 N- (3-Methoxy-l , 3.5(10) -estratrien-17-yl) -N' -dodecyl- 
1, 3-propanediamine and the corresponding dihydrochlor- 
ide salt 

Following the general procedure of Example 33, but starting with 
25 N-dodecyl-1, 3-propanediamine, the first title compound is produced; 
NMR (CDCI3, TMS) S 7.37-7.17, 6.87-6.63, 3.78. 3.0-2.53, 2.43-1.1, 
1.0-0.8, 0.75. (PIA2-) 

The dihydrochloride salt is made by dissolving the first title 
compound in methanol and adding 0.5 ml of 0,5 M anhydrous hydrogen 
30 chloride in methanol to produce a solid, mp 217-221*C. 

Example 81 N-Acetyl-N' - (3-mechoxy-l , 3 . 5(10)-estratrien-17-yl)- 
1 , 6 -hexanediamine 
The starting diamine from Example 76 (0.142 g) is dissolved in 5 
ml of methanol and the mixture cooled in an ice bath. With continued 
35 cooling, acetic anhydride (63.2 mg) is added to the above mixture, 
and stirring is continued for 35 minutes, at which time TLC indicates 
the reaction is complete. The solution is made basic with 2 M sodium 
hydroxide to a pH of 13-14. The solution is extracted with methylene 
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chloride (4 X) and the organic phase washed with water and brine, 
dried (Na2S0J, filtered, and concentrated to give 150 mg of an oil. 
In an identical manner a smaller amount of the starting diamine (52.9 
mg) and acetic anhydride (22 mg) are reacted to give upon workup 52.8 

5 mg of an oil. 

The above oils are combined and chromato graphed on 25 g of 40-60 
/i silica gel eluting with methylene chloride containing 6% of a 
methanol -ammonium hydroxide (9:1) mixture. An initial fraction of 50 
ml is collected followed by 2 ml fractions. Fractions 51-105 are 
10 homogeneous by TLC and are combined and concentrated to provide the 
title compound; IR ^max(neat) 3291, 2928, 2860, 1652, 1609, 1573, 
1556, 1501, 1464, 1453, 1447, 1435, 1369, 1282, 1256, 1237, 1151, 
1040, 734 and 726 cm" ^ . (PIA2) 

Example 82 N- [ 6- (Formylamino)hexyl] -3-methoxy-l , 3 , 5(10) -estratri- 
15 en- 17^9 -amine 

All glassware used in this reaction is flame dried under 
nitrogen. The procedure used is -based on work by M. Waki and 
J. Meienhofer, J. Org. Chem. , 42, 2019 (1977). A two-necked round 
bottomed flask, equipped with a nitrogen inlet tube and magnetic stir 

20 bar is charged with 1-cyclohexyl- 3- (2-morpholinoethyl) carbodiimide 
metho-p- toluene sulfonate (0.338 g) and 2 ml of chloroform. The 
mixture is cooled in an ice bath and formic acid (74.6 mg) in 2 ml of 
chloroform is added dropwise. After stirring the above mixture for 
10 minutes, the contents are added to a constant pressure addition 

25 funnel. The carbodiimide -formic acid solution is added to an ice- 
bath-cooled solution of the starting diamine from Example 76 (0.153 
g) in 2 ml of pyridine. The entire reaction mixture is stirred for 4 
1/2 hours with cooling in an ice bath. By TLC, the reaction is not 
complete and is allowed to warm to 20-25*^ for 30 minutes prior to 

30 workup. 

The reaction contents are poured into a methylene chloride : ethyl 
acetate (1:1) mixture and water is added. The water layer is 
adjusted to a pH of 10, and the layers are separated. The water 
layer is adjusted to pH 13 and extracted with a fresh portion of 
35 methylene chloride -ethyl acetate (1:1). The combined organic layers 
are washed several times with brine, but fail to remove a suspended 
solid in the organic layer. After allowing the organic phase to sit 
in the refrigerator overnight, a white solid settles to the bottom of 
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the flask. The solution is decanted from the flask without trans- 
ferring the solid (the solid is water soluble). The organic phase is 
washed with water and brine, dried (Na^SOJ, filtered, and con- 
centrated to give an oil. In a similar manner a comparable amount of 
5 the starting diamine (0.204 g) is reacted to form the formamide and 
gives an oil . 

The above oils are combined and chromatographed on 20 g of 40-60 
silica gel eluting with methylene chloride containing 5% of a 
methanol -ammonium hydroxide (9:1) mixture. An initial fraction of 80 
10 ml is collected followed by 2 ml fractions. Fractions 46-80 contain 
the desired product along with a minor impurity of higher Rf . The 
fractions are combined and concentrated to give the title compound as 
a solid; IR »/max (mull) 3283. 1657. 1609. 1576. 1537, 1501, 1354. 
1312. 1281. 1255. 1237, 1151, 1132. 1039. 816, 780 and 710 cm'^ 
15 (PLA2) 

Example 83 N- [ 6 - (Ethoxycarbonylamino)hexyl] -3-methoxy-l . 3 . 5 (10) - 

estratrien-17^- amine 
A flame -dried 10 ml round-bottomed flask, equipped with a 
magnetic stir bar and nitrogen .inlet tube is charged with the 
20 starting diamine from Example 76 (0.151 g) in 3 ml of methylene 
chloride. The mixture is cooled in an ice bath and triethylamine 
(45.6 mg) in 1.5 ml of methylene chloride, followed by ethyl chlorof- 
ormate (47.0 mg) in 1.5 ml of methylene chloride is added. The 
mixture is stirred for 30 minutes with cooling (by TLC the reaction 
25 is complete after 15 minutes). The contents are poured into water 
and extracted with methylene chloride (3 X) . The combined organic 
phase is washed with water and brine, dried (Na^SOJ , filtered, and 
concentrated to give an oil. In an identical manner a smaller amount 
of the starting diamine (42.2 mg) is reacted with triethylamine and 
30 ethyl chloroformate to give an oil. 

The above oils are combined and chromatographed on 25 g of 40-60 
11 silica gel eluting with methylene chloride containing 5% of a 
methanol -ammonium hydroxide (9:1) mixture. An initial fraction of 80 
ml is collected followed by 2 ml fractions. Fractions 6-110 are 
35 homogeneous by TLC and are combined and concentrated to provide the 
title compound as a solid; IR rmax (neat) 3339, 2976. 2930, 2860. 
2814. 1722. 1706, 1610, 1516, 1501. 1464. 1452. 1313, 1304. 1280, 
1256, 1239, 1151. 1134. 1122, 1105. 1040 and 778 cm'^. {P1A2) 
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Example 84 N-[6-(2,5-Dimethylpyrrolyl)hexyl]-3-niethoxy-l,3,5(10)- 
estratrien-17^-amine 
The procedure used is based on work by S. Breukelman, G. Meaki- 
ns, and M. Tire, J.C.S-. Chem. Commun. , 800 (198.2).. The starting 
5 diamine from Example 76 (0:i39 g) is dissolved in 2.5 ml of benzene. 
To this solution is added 2 , 5-hexanedione (75.5 mg) in 2.5 ml of 
benzene and acetic acid (16.4 mg) in 1 ml of benzene. The mixture is 
heated to reflux for 10 minutes and then cooled (by TLC the reaction 
is complete by the ti^e the mixture achieves reflux temperature). 
10 Water is added to the mixture, and the water layer is made basic with 
2 M sodium hydroxide to a pH of 13-14. The entire mixture is 
extracted with methylene chloride (4 X) and the organic phase washed 
with water and brine, dried (NajSO^), filtered, and concentrated to 
give an oil. 

15 The above oil is chromato graphed on 25 g of 40-60 /x silica gel, 

eluting with methylene chloride containing 2.5% of a methanol- 
ammonium hydroxide (9:1) mixture. An initial fraction of 40 ml is 
collected followed by 2 ml fractions. Fractions 31-117 are homogene- 
ous by TLC and are combined and concentrated to give an oil; IR i/max 

20 (neat) 2929. 2856. 2817, 1610, 1518, 1501, 1464. 1454, 1409, 1394, 
1313. 1300, 1281, 1256, 1237, 1151, 1040. 816. 745 and 725 cm"^. 
(PIA2) 

Example 85 N , N' ,N' -Tris (methoxycarbonylmethyl) -N- (3-methoxy- 
l,3.5(10)-estratrien-17-yl) -1,3-propanediamine 

25 A solution of 342 mg of diamine from Example 68. 0.8 ml of 

diisopropylethylamine, and 0.28 ml of methyl bromoacetate in 20 ml of 
tetrahydrofuran is stirred at 20-25' for two weeks. The mixture is 
then poured into 100 ml of 1:1 water/brine and extracted with two 100 
ml portions of ethyl acetate. The extracts are washed with brine, 

30 dried over sodium sulfate, and concentrated in vacuo. 

The crude product is chromatographed on a 75 g column of silica 
gel. The column is packed and eluted (7 ml fractions) with 40% ethyl 
acetate/hexane. Fractions 59-100. clean by TLC. are combined and 
yield the title compound, an oil; IR »/max (neat) 1740, 1602, 1570. 

35 1500, 1430, 1280. 1260, 1240, 1200. 1170, 1020. 960 and 870 cm" ^ . 
(PLft.2-) 

Example 86 n .N' , N' -Tris (carboxymethyl) -N- (3-methoxy-l , 3 .5(10) - 
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es tratrien- 17 -yl ) - 1 , 3 -propane diamine , tris (potass ium 
salt) 

A solution of 100 mg (0.179 inmol) of the title compound from 
Example 85 in 4.0 ml of methanol is treated with 0.537 ml - of 1.0 M 
5 aqueous potassium hydroxide and the initially cloudy solution is 
stirred at 25" for 20 hours. (The mixture becomes clear by 30 min.) 
Following removal of the methanol in vacuo, the residue is taken up 
in 5 ml of water and freeze -dried, thereby affording the title 
compound; mp >325^ NMR (D^O, TMS) 6 7.3-6.5, 3.65, 3.5-3.0. (PLA2-) 
10 Example 87 3-Methoxy-N-methyl-estra-l, 3 , 5 (10) - trien-17^-amine 

and the corresponding 17a-epimer 
Following the general procedure of Example 33, but starting with 
methylamine hydrochloride, the second title compound is produced; IR 
i/max (mull) 3309, 1608, 1503, 1478, 1448, 1445, 1433, 1310, 1289, 
15 1252, 1236, 1232, 1160, 1104, 1086, 1030, 888, 862, 824. 740 cm'^. 
(PLA2, diabetes) 

Continued elution of the large colxunn above yields the first 
title compound. • Recrystallization from 50 ml of ethyl acetate gives 
white needles with mp 136-137*". (P1A2, diabetes) 
20 Example 88 N- [ 3 - (3 - Aminopropyl)amino]propyl-3-methoxyestra- 

l , 3 , 5(10) - trien-17^-amine and the corresponding N.N'- 
dimer 

Following the general procedure of Example 71, but starting with 
3,3' -iminobispropylamine, the title compounds are produced; first 

25 title coTnpound: mp 53.2-110.0*0; IR i^max (mull) 3365. 3292, 3251, 
3026. 2821. 2759, 1609, 1581, 1501, 1367, 1359. 1313, 1287. 1255, 
1236, 1155, 1124, 1119, 1035, 817 and 786 cm"^ (PIA2) ; second title 
compound: mp 119 . 5-229 .0"C ; IR i/max (mull) 3278, 3052, 3026, 2646, 
1610. 1501. 1351. 1314, 1282. 1256, 1237, 1160, 1152, 1033, 817 and 

30 785 cm"^. (P1A2) 

Example 89 N - [ 3 - ( 3 - Aminopropyl) amino Jpropyl - 3-methoxyes tra- 

1,3, 5(10) -trien-17)5-amine, trisuccinate 
A 25 ml round-bottomed, 2-necked flask, equipped with a magnetic 
stirrer is flame dried and then cooled in an atmosphere of nitrogen. 

35 The flask is then charged with 500 mg of the first title compound 
from Example 88 dissolved in 10 ml of methanol. Then a solution 
containing 443 mg of succinic acid in 2 ml of methanol (warmed to 
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dissolve) is added in one portion. The reaction mixture is stirred 
for 1 h at 20-25° (within 20 min a solid precipitates). 

The reaction mixture is diluted with 10 ml of diethyl ether, the 
precipitate is filtered, dried (25-C, -10 mm, 100 h) and affords the 
5 title compound, mp 150 . 1-153 . CC . (P1A2) 

Example 90 n - [ 3 - ( 3 - Aminopropyl) amino ]propyl- 3-methoxyestra- 
l , 3 , 5 (10) - trien-17^-amine , trihydrochloride 
Following the general procedure of Example 89. but starting with 
anhydrous hydrochloric acid solution, the title compound is produced; 

10 mp 262. 5-267. 5°C. (PLA2) 

Example 91 N- ( 3 -Methoxy) - 1 , 3 . 5 (10) - es tratrien-17-yl) -N' - (3-di- 

methylamino)propyl-l,3-propanediamine and trihydro- 
chloride salt 

Following the general procedure of Example 33. but starting with 
15 the triamine. the first title compound is produced; NMR (CDCI3 . TMS) 
5 7.33-7.17. 6.83-6.6, 3.73, 2.97-1.1, 2.2. 0.73. (PIA2) 

The trihydrochloride salt is made by dissolving the first title 
compound (52 mg) in 0.5 ml of methanol and adding 0.75 ml of an- 
hydrous 0.5 M hydrogen chloride in methanol. The solution is stirred 
20 for 10 minutes at 20-25°. Addition of diethyl ether is carried out 
dropwise until the cloud point of the solution is reached. A few 
additional drops of ether cause a white precipitate to form. The 
solid is filtered, washed with diethyl ether, and dried under high 
vacuum to provide a powder, mp 265-268''C. (PIA2) 
25 Example 92 N- (3 -Methoxy- 1 , 3 . 5 (10) -estratrien-17 -yl) -diethylene- 

triamine and the corresponding trihydrochloride salt 
Following the general procedure of Example 33, but starting with 
diethylene triamine, the title compound is produced; mp 120-147-C; IR 
i,max (mull) 3262. 3196, 3118. 3054, 1609. 1578. 1561. 1500, 1398. 
30 1366, 1353, 1338. 1312. 1286. 1252, 1237, 1032 and 816 cm*^ . (PLA2) 
The trihydrochloride salt is prepared by standard methods, mp 
180-185°C. (PLA2) 

Example 93 N- (3 -Methoxy- 1 . 3 . 5 (10) -estratr ien-17-yl) -1 , 4-bis (3- 
aminopr opy 1 ) p ip e r az ine 
35 Following the general procedure of Example 33. but starting with 

l,4-bis(3-aminopropyl)piperazine. the title compound is produced, mp 
62-138°C: IR ./max (mull) 3335, 3026, 2820, 2772, 1609, 1501. 1349, 
1315. 1286, 1254. 1237. 1152, 1147, 1034. 819 and 785 cm'^ (P1A2) 
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Example 94 n- (5 , 9 -Diazanonan- 1-yl) - 3 -mechoxyestra-1 . 3 , 5 ( 10) - 
trien- 17^- amine 

Following the general procedure of Example 33, but starting with 
spermidine, the title compound is produced; IR »/max (neat) 2929, 
5 2866, 2849, 2816, 1664, 1610, 1576. 1501, 1466. 1453, 1436, 1314, 
1281, 1256. 1237, 1152, 1132, 1040. 816, 814, 784. 779 cm-^ . (PLA2) 
Example 95 N- (5 , 9 -Diazanonan- 1-yl ) - 3 -methoxy- es tra- 1 , 3 . 5 (10) - 

trien- 17^ -amine trihydrochloride 
A solution of the "title compound from Example 94, (0.17 g) in 
10 absolute methanol (1 ml) is treated at 20-25° under argon with 0.53 M 
anhydrous HCl in methanol (2.8 ml) until acidic by pH paper. The 
resulting solution is stirred for - 5 minutes at 20-25' , treated with 
anhydrous diethyl ether (45 ml) over 30 minutes, and the resulting 
suspension is stirred for 15 minutes under argon. The suspension is 
15 filtered, and the filtercake is washed with anhydrous ether (- 15 
ml) . The light yellow powder is dried under high vacuum overnight to 
give the title compound, mp 230-235°C. (PLA.2) 

Example 96 3 -Methoxy-N- (4 , 9 , 13 - triazatridecan-l-yl) -estra- 
1 , 3 , 5 ( 10) - trien- 17^ - amine 
20 Following the general procedure of Example 33 . but starting with 

spermine, the title compound is produced; IR vmax. (neat) 2928, 2865, 
2846, 2814. 1610, 1501, 1466. 1454, 1256. .1237, 1152, 1123, 1040, 
817, 785, 782 cm"^ . '(P1A2) 

Example 97 3 -Methoxy-N- (4 , 9 , 13 - triazatridecan-l-yl) -estra- 
25 . l,3,5(10)-trien-17)3-amine. tetrahydrochloride 

A solution of the title compound from Example 96 (0.184 g) in 
absolute methanol (1 ml) is treated at 20-25° under nitrogen with 
0.53 M anhydrous HCl in methanol (3.1 ml) until acid by pH paper. 
The resulting solution becomes turbid within a minute and a precipit- 
30 ate begins to form. The resulting suspension is stirred for - 5 
minutes, and anhydrous ether (45 ml) is added in portions over 30 
minutes. The suspension is stirred for - 15 minutes and filtered. 
The filtercake is washed with anhydrous ether (- 15 ml) and the 
residue is dried under high vacuum to give the title compound; NMR 
35 (dgDMSO. TMS) S 0.90. 1.10-3.60, 3.70, 6.60-6.87. 7.23. (PLA2) 

Example 98 N-Formyl-N' .N' -dimethyl-N- [1- (3-methoxy-l,3 ,5(10y- 
estratrien-17-yl) ethyl] -1,3 -propanediamine 
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Folloving the general procedure of Preparation 1. but starting 
with the title compound from Preparation 8 and 3-dimethylaminopropyl- 
amine, the title compound is produced; NMR (CDCI3 . IMS) S 8.3-8.1. 
7 33-7.13. 6.87-6.63. 3.77. 3.6-2.63. 2.26. 2.43-0.6; TLC Rf = 0.19 
(more polar isomer) and 0.23 (less polar isomer), run in methylene 
chloride with 5% methanol- ammonium hydroxide (9:1). Rf = 0.52 (more 
polar isomer) and Rf = 0.54 (less polar isomer), run in methylene 
chloride with 10% methanol- ammonium hydroxide (9:1). 
Example 99 N . N ' , N ' -'irimethyl -N- [ 1- ( 3 -methoxy- 1 . 3 . 5 (10) -estra- 
trien- 17 -yl) ethyl 1-1.3 -propanediamine 
Following the general procedure of Preparation 2, but starting 
with the title compound of Example 98. the title compounds are 
produced; less polar isomer: NMR (CDCI3 . TMS) 5 7.37-7.2. 6.83-6.6. 
3 77 2 33 2 12. 3.0-1.07. 0.9-0.77. 0.72 (PLA2); more polar isomer: 
NMR '(CDCI3'. IMS) 6 7.37-7.17. 6.87-6.65. 3.8. 2.28. 2.17. 3.0-1.07. 

1.0-0.83. 0.7. (PTA2) 
. Example 100 n- (N' ,N' -3-Dimethylamino)propyl-a-methyl-3-methoxy- 

1,3 .5(10) .estratrien-17-methaneamine 
Following the "general procedure of Example 33. but starting with 
the first title compound of Preparation 8. the title compounds are 
produced; less polar isomer: NMR (CDCI3 . TKS) 6 7.33-7.2. 6.87-6.63. 
3 87 3 4-3 1. 3.0-1.1. 2.23, 1.13-1.0. 0.73 (PIA2) ; more polar 
isomlr: NMR (CDCI3 . TMS) 8 7.4-7.2. 6.87-6.67. 3.82. 3.0-1.1. 2.25. 
1.22-1.08. 0.72. (PLA2) 

Example 101 3-Methoxy-17- (3-dimethylamino-l-oxopropyl) -1. 3 . 5(10) - 
estratriene 

A 15 ml round-bottomed flask, equipped with a magnetic stir bar. 
condenser, and nitrogen inlet tube, is charged with the first title 
compound from Preparation 8 (0.454 g) . dimethylamine hydrochloride 
(0 408 g). paraformaldehyde (0.201 g) . 6 ml of absolute ethanol. and 
90 ;.l of 0.5 M anhydrous hydrogen chloride in methanol. The above 
mixture is heated to 80° C for 52 hours. By TLC. a large amount of 
starting material is still present. The solution is cooled and 
additional dimethylamine hydrochloride (0.134 g) and paraformaldehyde 
(97 mg) are added. The mixture is again heated to SO'C overnight. 
Analysis by TLC indicates starting, material is still present, but 
enough product is present for workup. After cooling, the solution xs 
made basic using aqueous 2 M sodium hydroxide. The mixture rs 
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. extracted with methylene chloride (3 X) and the organic phase washed 
with water and brine,- dried {^a^SO,) , filtered, and concentrated to 

give 541 mg of an oil. 

The oil is chromatographed on.60.g of 40-60 fi silica gel elating 
5 with 2% triethylamine/ethyl acetate. An initial fraction of 75 ml is 
collected, followed by 4 ml fractions. Fractions 61-90 are nearly 
homogeneous by TLC and are combined and concentrated to provide a 
solid, mp 78-82°C. (P1A2) 

Example 102 3-Methoxyestra-l, 3 , 5(10) - trien-17^-ol. N,N'-bis(t- 
1Q butoxycarbonyl) ornithine ester 

A 10 ml round-bottomed, 2 -necked flask, equipped with a magnetic 

stirrer is flame dried and then cooled in an atmosphere of nitrogen. 

The flask is charged with 116 mg of N,N' -bis(t-butoxycarbonyl) 

ornithine (Preparation 9) dissolved in 3 ml of ethylene dichloride. 
15 To the stirred mixture is added 5 mg of N,N-dimethylaminopyridine, 

100 mg of the appropriate 17^ -alcohol and 148 mg of l-cyclohexyl-3- 

(2-morpholinoethyl) carbodiimide metho-p-toluenesulfonate . The 

reaction mixture is stirred at 40° C for 16 h. 

The' reaction mixture is cooled and then washed 4 x 70 ml with 
20 water. The organic layer is separated, washed with brine, dried over 

magnesium sulfate and concentrated in vacuo. 

The crude product is chromatographed on 40 g of 230-400 mesh 

silica gel. The column is packed and eluted with 60% hexane/methyl 

ethyl ketone (2 ml fractions). 
25 Fractions 30-42 are combined based on their TLC homogeneity and 

afford the title compound; NMR (CDClj , TMS) 6 7.4-6.6, 3.75, 1.5 and 

0.8 ppm. 

Example 103 3-Methoxyestra-l,3,5(10)-trien-17^-ol, ornithine ester 
bis (trifluoroacetate) 

30 A 25 ml round-bottomed, 2 -necked flask, equipped with a magnetic 

stirrer, is flame dried and then cooled in an atmosphere of nitroge- 
n. The flask is charged with 75 mg of di(BOC) ester dissolved in 8.3 
ml of methylene chloride and cooled to 0°C (ice/water bath). To the 
stirred solution is added 4.6 g of trif luoroacetic acid. The mixture 

35 is stirred for 20 min at 0°C. 

The reaction mixture is then concentrated in vacuo. The 
resulting residue is triturated with ether and affords the title 
compound. Recrystallization from chloroform/hexane affords pure 
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material, which decomposes between 175-180°C; NMR (CD3OD. IMS) 6 7.3- 
6.55, 3.75 and 0.95 ppm. (PLA2) 

Example 104 3-Methoxyestra-l , 3 . 5 (10) - trien-17^-ol , 3- (dimethyl- 
amino)propyl ether, methane sulfonate 
5 A degassed solution of 3-methoxyestra-l , 3 , 5 (10) -trien-17^-ol 

(0.10 g) in freshly distilled THF (2 ml) is added at 20-25° under 
to a suspension of 50% NaH (0.05 g) in THF (2 ml). The resulting 
suspension is stirred for 2 h at 25' and treated with dimethyltri- 
methyleneammoniuni methanesulfonate (0.38 g) (see Preparation 9). The 
10 resulting suspension is stirred at reflux overnight with the reaction 
going - 60-65%. The reaction is permitted to go an additional 24 h, 
permitted to cool to 20-25° and is partitioned between ice-cold, 
saturated, aqueous sodium bicarbonate (100 ml) and chloroform (100 
ml). The layers are separated, and the aqueous layer is extracted 
15 with chloroform (2 x 100 ml) . The organics are washed with aqueous 
saturated sodium bicarbonate (100 ml), dried over anhydrous potassium 
carbonate, filtered and concentrated to give crude product. 

The crude product is chromatographed on silica gel (45) in 5% 
ethyl acetate/hexane while collecting 10 ml fractions. Fractions 10- 
20 12 are combined and concentrated to give starting material. Frac- 
tions 18-35 are combined and concentrated to give the title compound; 
IR t/max (mull) 2930, 2855, 2850, 2745. 1601, 1574, 1495. 1460, 1440. 
1370. 1350, 1302, 1275. 1245. 1225, 1130. 1085. 1025, 940 cm'^ . 
Example 105 N- [ 3 -Dimethylamino)propyll - 3-methoxyestra-l .3 , 5(10) - 

25 trien- 17a-amine 

A solution of 2.0 g (7.0 mmol) of 3-methoxyestra-l ,3 , 5(10) - 
trien-17^-ol in 35 ml of methylene chloride is cooled, under nitrog- 
en, to 0' and treated with 1.46 ml of triethylamine, followed by 
0.606 ml of methanesulfonyl chloride, the latter added dropwise over 

30 about 30 seconds. The mixture is stirred at 0° for 30 min, by which 
time TLC analysis (5% acetone/me thylene chloride) shows the absence 
of starting alcohol and the presence of a single faster moving spot. 
Ice chips (- 5 g) are added to the reaction mixture and stirring is 
continued for 15 min at 0° . The reaction mixture is then diluted 

35 with 100 ml of methylene chloride and washed with cold dilute aqueous 
potassium bisulfate (2 x 50 ml), followed by a single water wash. 
The combined o.rganic layer is dried over anhydrous sodium sulfate and 
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evaporated to dryness. The crude mesylate, a solid, is homogeneous 
by TLC and is used in the next step without purification. 

The crude mesylate is dissolved in 20 ml of freshly distilled 
N.N-dimethyl-1..3-propanediamine (bp 129-130° at atmospheric pres- 
5 sure), and the mixture is heated at reflux in an atmosphere of 
nitrogen for 12 days. The reaction mixture is cooled to 20-25° and 
concentrated in vacuo. The residue is diluted with water, adjusted 
to pH 12-13. and extracted with chloroform. The extracts are washed 
with water, dried over arfiydrous sodium sulfate, and evaporated to 
10 dryness . 

The crude product containing a small amount of the desired 17a- 
amine is chromatographed on a column containing 80 g of silica gel. 
Elution with 300 ml of 5% acetone/methylene chloride yields an oil. 
3-methoxyestra-1.3,5(10).16-tetraene; IR »/max (neat) 3025. 1602. 
15 1500. 1445. 1425. 1280, 1260, 1240. 1040 cm'^ ; NMR (CDCI3 . TMS) 5 
7,4-6.6. 6.1-5.4. 3.80. 0.78 ppm. 

Elution of the above chromatogram with 15/85/1.5 methanol/methy- 
lene chloride/ammonium hydroxide gave impure title compound. 

This material is rechromatographed on 80 g of silica gel. 
20 eluting with. 25/75/5 methanol/ethyl acetate/triethylamine (8 ml 
fractions). Fractions 37-55 are combined and yield pure title 
compound which crystallizes on standing. Recrystallization from 
ethyl acetate affords crystals with mp 164-168°. (PIA2) 
Example 106 N- 1 3-Dimethylamino)propyl] -3-methoxyestra-l . 3 . 5(10) - 
25 trien- 17a -amine, disuccinate 

To a stirred solution of 240 mg of the title compound from 
Example 105 in 2 ml of methanol is added a warm solution of 153 mg of 
succinic acid in 3 ml of methanol. The homogeneous mixture is 
stirred for 20 min at 25°, and is then concentrated to about one- 
30 third of the original volume on the rotary evaporator. The crystal- 
line product is recrystallized from methanol/ether . and the solids 
are filtered, washed with 60/40 ether/me thanol and dried (0.08 mm. 2 
h, 25°)to produce the title compound, mp 160 . 5-161 . 0°C. (PIA2) 
Example 107 N- [3-Dimethylamine)propyl] -N-formyl-ll^-hydroxy-5a- 
35 androstan- 17^ -amine 

Following the general procedure of Preparation 1, but starting 
with ll^-hydroxy-5a-androstan-17-one. the title compound is produced. 
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mp 142-14A°C; MR (CDCI3. TMS) 0.95, 1.03. 1.04-2.45, 3.32. 4.30, 
8.15. 

Example 108 N- [3 - (Dimethylainino)propyl] -N-methyl-ll^-hydroxy-SQ- 
andr OS tan - 17/3- amine 
5 Following the general procedure of Preparation 2, but starting 

with the title compound of Example 107. the title compound is 
produced, mp ISO-iai-C. (PIA2) 

Example 109 N- (3 -Methoxy- 1 . 3 . 5 (10) - es tratr ien- 17 -yl ) -N-methyl- 
acrylamide 

10 A 25 ml two -neck round bottomed flask, equipped with a magnetic 

Stir bar, nitrogen inlet tube, and 10 ml addition funnel is charged 
with the first title compound of Example 87 (1.0 g) . triethylamine 
(0.40 g), and 5 ml of methylene chloride. Dropwise addition of 
acryloyl chloride (0.335 g) in 5 ml of methylene chloride to the 
15 above solution is followed by stirring at 20-25* for 30 minutes. 
Additional methylene chloride is added to the reaction mixture and 
the organic solution is washed with water and brine, dried (NajSOj, 
filtered, and concentrated to provide a solid. 

The solid is chromatographed on 140 g of 70-230 mesh silica gel 
20 eluting with 15% ethyl acetate/methylene chloride. An initial 
fraction of 200 ml is collected, followed by 10 ml fractions. 
Fractions 48-95 are homogeneous by TLC and are combined and con- 
centrated to provide the title compound as a solid; mp 130-132*C. 
(PLA2-) 

25 Example 110 N-Cyclopentadecyl-1 , 3-propanediamine and N,N'-bis(cy- 

clopentadecyl) -1.3 -propanediamine 
Following the general procedure of Example 71, but starting with 
cyclopentadecanone and 1 , 3-diaminopropane bis (hydrochloride) . the 
second title compound is produced, mp 242-248". (PLA2) 
30 Continued elution of the chroraatogram. fractions 49-78 afford 

the first title compound; NMR (CDCI3 . TMS) 8 2.9-2.4, 1.40 and 1.7- 
1.2 ppm. (P1A2) 

Example 111 N.N' -Bis(cyclopentadecyl)-l. 3-propanediamine, dihydro- 
chloride 

35 A solution of 500 mg of the second title compound from Example 

110 in 5 ml of methanol is treated with 5 ml of 0.5 M HCl in methanol 
(prepared by bubbling HCl gas into methanol and then titrating the 
solution). The clear solution is stirred for 20 min, and then ether 
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is added until solids begin to precipitate. The mixture is stirred 
for 18 h at 20-25** and then diluted with 20 ml more ether. The 
solids are filtered, washed with ether and dried (0.05 mm, 18 h, 
25**), thereby affording the title compound; mp 237-240**. (P1A2) 
5 Example 112 N-Cyclopentadecyl-1 , 3-propanediamine , dihydro chloride 
A solution of 564 mg of the first title compound from Example 
110 in 5 ml of methanol is treated with 10 ml of 0.5 K HCl in 
methanol added in one portion. After 20 min, the stirred, clear 
solution is gradually diluted with ether at the rate of 3 ml/min 

10 xintil about 75 ml is added. (Precipitation of the salt begins after 
the addition of about 10 ml of ether.) The suspension is stirred for 
1 h at 25\ then filtered, and the solids are washed with 10 ml of 
1:1 methanol/ether and dried (0.1 mm, 15\ 18 h) . The title compound 
so produced exhibits mp 268-270* (dec). 

15 Example 113 N-Cyclohexyl-N' -dodecyl-1 , 3 -propanediamine 

Following the general procedure of Example 33, but starting with 
N- dodecyl-1, 3-propanediamine and cyclohexanone , the title compound is 
produced;. IR i/max (neat) 3292, 2925, 2854, 2810, 1466, 1450, 1367, 
1130 and 721 cm-^. (PLA2) 

20 Example 114 Diphenylphosphoric acid, 3 - (N,N- dime thylamino) propyl 

amide 

A 25 ml round-bottomed, 2 -necked flask, equipped with a magnetic 
stirrer, is purged with nitrogen. The flask is charged with 1.34 g 
of diphenyl chlorophosphate and 10 ml of chloroform. The flask is 

25 then cooled to 0"C (ice/water). 0.64 g of N,N- dime thy 1-1, 3-propane- 
diamine is added in one portion and allowed to stir at O'C for 10 
min. Then 208 mg of calciijm hydroxide is added in small portions 
over a 20 min period. Once the addition is complete, 430 /xl of a 
12.75 M sodiijm hydroxide solution (aq.) is added over a 10 min 

30 period. The reaction mixture is allowed to stir for 30 min at 20- 
25'. 

The reaction mixture is then dried over magnesivim sulfate and 
concentrated in vacuo. The crude product is chromatographed on a 
column containing 40 g of 70-230 mesh silica gel. The column is 
35 packed and eluted with 75% ethyl acetate/methanol with 2% triethylam- 
ine (5 ml fractions) . 

Fractions 11-26 are combined based on their TLC homogeneity to 
afford the title compound; IR i/max (neat) 3223, 2968. 2945, 2861. 
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2818. 2770. 1591, 1490. -1461. 1456, 1258. 1222. 1196. 1163, 1114. 
1070, 1026 and 1007 cm'^ . (PLA2) 

Example 115 Tr is [ 3- (N.N- dime thylamino)propyl] -phosphoric triamide 
A solution of 1 ml (1.645 g) of phosphorous oxychloride in 50 ml 
5 of ether is added over a period of 20 min to a stirred, 0° solution 
of 4.05 ml (3.29 g) of N,N-dimethyl-l,3-propanediamine in 50 ml of 
ether. (A vigorous reaction ensues and a voluminous white solid 
forms.) The reaction mixture is then allowed to warm to 20-25° and 
stirring is continued l6 h longer. 
10 The mixture is cooled to 0° and treated with ammonia gas bubbled 

into the mixture via a pipet for about 10 min. The solids are 
filtered, washed with two additional 20 ml portions of cold ether, 
and dried under vacuum, thereby affording a hygroscopic solid, mostly 
ammonium chloride. The filtrate from above is concentrated in vacuo 
15 and affords an oil; IR umax (neat) 3223. 2814, 2764. 1447. 1226. 
1183. 1154. 1098, 1065, 1043, 1010. 973, 830 cm"^. (P1A2) 

The following compounds are prepared by first preparing the 
imine by refluxing a toluene solution of the appropriate steroid and. 
amine in the presence of a small amount of p- toluenesulfonic acid 
20 over a water separator until water no longer evolves. The solvent is 
evaporated and the resulting imine is reduced to the amine by the 
method of Example 33 . 
Example Compound 



116 17^-(Phenylamino)-androst-5-en-3^-ol hydrate 128.5-130 

25 117 3-Methoxy-17^- (phenylamino)-estra-l,3,5(10)- 

triene (diabetes) 138-139 

118 3-Methoxy-17/3-[(3-pyridinyl)amino]-estra- 
1.3.5(10)-triene (diabetes) 258-261 

119 3.Methoxy-17i8-[(4-chlorophenyl)amino]-estra- 

30 1.3.5(10)-triene (diabetes) 137-138.5 

120 3-Methoxy-17/3- [ (4-methoxyphenyl)amino] -estra- 
l, 3 , 5(10)-triene (diabetes) 161-163 

121 3-Methoxy-17^- I ( (3-trifluoromethyl)phenyl) - 
amino]-estra-1.3,5(10)-triene (diabetes) 113-120 

35 122 3-Methoxy-17^- [ (4-methoxycarbonyl)phenylamino] - 

estra-l,3,5(10)-triene (diabetes) 183-184.5 
The following compounds are prepared by starting with the title 
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compound of Example 61, and formaldehyde (Example 123) and acetal- 
dehyde (Example 124) . and then reducing by the method of Example 33 : 
Example Compound ILl^ 

123 3-Methoxy-N-methyl-17/3- [(phenylmethyl)aminoj - 
estra-1.3,5(10)-triene (PLA2, diabetes) 149-150.5 

124 3-Methoxy-N-ethyl-17)3- [ ( pheny Ime thy 1) amino] - 
estra-l,3.5(10)-triene (diabetes) 113.5-115 

The following compounds are prepared by following the general 
procedure of Example 33. The starting amines are 3- (aminomethyl) - 
pyridine (Examples 125-27). benzylamine (Example 128). 2 -aminomethyl - 
furan (Example 129), 4-chlorobenzylamine (Examples 130 and 134), 4- 
(2-aminoethyl)benzenesulfonamide (Examples 131 and 139), 2-thiophen- 
emethylamine (Examples 132 and 138), 3- (trifluoromethyl)benzylamine 
(Examples 133 and 135), 4-methoxybenzylamine (Example 136), 4- 
15 (trifluoromethyl)benzylamine (Example 137). 4- (aminomethyl )benze- 
nesulfonamide hydrochloride (Example 140). 2- (aminomethyl)ben- 
zimidazole dihydrochloride hydrate (Example 141), 2- (trifluorometh- 
yDbenzylamine (Example 142), glycine methyl ester hydrochloride 
(Example 143),. 4 - f luorobenzylamine (Example 144), 3.4-dichlorobe- 
nzylamine (Example 145), 2.4-dichlorobenzylamine (Example 146), and 
2-chlorobeniylamine (Example 147). The starting steroids are 3^- 
hydroxy-5-androsten-17-one (Examples 125 and 128-33). 3a -hydroxy- 5a- 
androstan-17-oiie (Example 126). H^-hydroxy-5a-androstan-17-one 
(Example 127), and estrone methyl ether (Examples 134-47). 
Example Compound 

125 I7y3- [ (3-Pyridinylmethyl)amino] -androst-5-en-3^-ol 196-201 

126 i7;3-[(3-Pyridinylmet±yl)amino]-5a-androstan-3a-ol 158-162 

127 17^- [ (3-Pyridinylmethyl)amino] -5a-androstan-ll^- 

, 186-187.5 
oi 

128 17;?- [ (Pheny ImethyDamino] -androst-5-en-3^-ol 

Ethanol solvate (diabetes) 155.5-157.5 

129 i7^-[ (2-Furylmethyl)amino] -androst-5-en-3^-ol 106-108 

130 17^- I (4-Chlorophenylmethyl)amino] -androst-5- 

en-3/3-ol (diabetes) 181-185 
35 131 17^- [ (2-(4-Aminosulfonylphenyl)ethyl)amino] - 

androst-5-en-3i3-ol (diabetes) 218-219.5 
132 17^- [ (2-Thienylmethyl)amino] -androst-5-en-3^-ol 

hydrate 



20 



25 



30 



143-144.5 
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1 33 17/9- [ ((3-Trifluoromethyl)phenylmethyl)amino] - 

-, 101-103.5 
aiidrost-5-en-3^-ol 

134 3-Methoxy-17^- ( (4-chlorophenylmethyl)ainino] - 

estra-1.3,5(10)-triene. (PIA2-. diabetes) . 131.5-132.5 
5 135 3-MeChoxy-17^-(((3-trifluoromethyl)phenyl- 

me thyl ) amino ] - es tr a - 1 . 3 . 5 ( 10 ) - tr iene 

, 70-71.5 
(P1A2, diabetes) 

136 3-Methoxy-17^- ( (4-inethoxyphenylinethyl)amitio] - 

estra-1.3.5(10)-triene (PIA2-, diabetes) 117.5-118.5 
10 137 3-Methoxy.l7^-[((4-trifluoromethyl)phenylinethyl)- 

amino]-estra-l,3.5(10)-triene (PIA2 , diabetes) 83.5-85 

138 3-Methoxy-17^- [ (2-thienylmetbyl)aininol - 
estra-l,3.5(10)-triene (PLA2- , diabetes) 85.5-87 

139 3-Methoxy-17;9- [ (2- (4-aminosulf onylphenyl)ethyl) - 

15 ainino]-estra-l,3.5(10)-triene (PLA2- . diabetes) 157-158 

140 3-Methoxy-17^- [ ( (4-aminosulfonyl)pbenylniethyl) - 
amino]-estra-l,3,5(10)-triene (P1A2- . diabetes) 189-192 

141 3-Methoxy-17^-[((2-benzimidazolyl)methyl)aminol- 
estra-1.3.5(10)-trLene (diabetes) 192-196 

20 142 3-Methoxy-17^-[((2-trifluoromethyl)phenyl- 

methyl)amino]-estra-1.3,5(10)-triene (diabetes) 112.5-114 
143 3-Methoxy-17^- [ (methoxycarbonylme thyl) amino ] - 

estra-l,3.5(10)-triene (diabetes) 57.5-59.5 



30 



144 3-Methoxy-17^- [ (4 -fluorophenylme thyl) amino] - 
estra-1 ,3.5 (10) - triene (diabetes) 

145 3-Methoxy-17^- [ (3 .4-dichlorophenylmethyl) amino] - 
estra-1 , 3 , 5 (10) -triene (diabetes ) 

146 3-Methoxy-17^- [ (2, 4-dichlorophenylmethyl) amino] - 
estra-1 ,3,5 (10) -triene (diabetes) 

147 3-Methoxy-17^- [ (2-chloropheny Ime thyl) amino] - 



estra-1, 3. 5 (10) -triene (diabetes) 136-137 



The following compounds are prepared by following the general 
procedure for Example 33. If the starting material is other than 
estrone methyl ether, it is noted in parentheses following the 

35 compound name. 

F.xamnle Compound ^ 

148 3-Hydroxy-17/3-l((3-trifluoromethyl)phenylmethyl)- 

amino].estra-l,3,5(10)-triene tetrahydrofuran 
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solvate (estrone) (diabetes) 49-52" 

149 3-Methoxy-17j8- [ (2- (4-chlorophenyl)ethyl) -amino] - 
estra-i,3.5(10)-triene (diabetes) 122-124° 

150 3 - ( 2 , 3 - dihy dr oxypropoxy ) t 17^ [ ( 4 - chlorophenyl - 
5 inethyl)amino]-estra-l,3,5(10)-triene (2,3- 

dihydroxypropyl estrone ether) (diabetes) 123-133** 

151 3 -Jlethoxy-17^- [ (4-methoxycarbonylphenylmethyl) - 
amino]-estra-l,3,5(10)-triene (diabetes) 122-128** 

152 3-Methoxy-17^-l (4-bromophenylmethyl)aiiiino] - 

10 estra-l,3,5(10)-triene (diabetes) 143-144.5" . 

153 3-Methoxy-17^- [ (3-chlorophenylmethyl)amino] - 

estra- 1,3/5 (10) -triene (diabetes) 60-63** 

154 3-Methoxy-17^- [ (3-phenylpropyl)amino] - 
estra-l,3,5(10)-triene (diabetes) 85-90** 

15 155 3-Methoxy-17^- [ (4-phenylbutyl)ainino ] -estra- 

l , 3 , 5 (10) - triene (diabetes) 97-100' 

156 3-Methoxy-17^- [ (4-methylphenyliiiethyl)aniino] - 
estra-l,3,5(10)-triene (diabetes) 102-106** 

157 3-Methoxy-17^- [ ( 1-pbenylethyl) amino ] - 

20 estra-l,3,5(10)-triene (diabetes) 70-78** 

15 8 3 -Me thoxy - 17)9 - [ ( 2 - ( 1 , 2 - dibydr o - 2 - oxopyr id- 1 - 
yl)ethyl)amino]-estra-l,3,5(10)-triene (diabetes) 130-131* 

The following 'compounds are prepared by starting with the title 
compound of Example 135, and formaldehyde (Example 159), acetaldehyde 
25 (Example 160), propionaldehyde (Example 161), is o- vale r aldehyde 
(Example 162), octylaldehyde (Example 163), and tetradecyl aldehyde 
(Example 164), and then reducing by the method of Example 33: 
Example Compound H.V, , 

159 3-Methoxy-N-methyl-17)9-[ ((3-trifluoromethyl)- 
30 phenylmethyl)amino-estra-l,3,5(10)-triene 112.5-114** 

160 3-Methoxy-N-ethyl-17^- [ ( (3- trifluoromethyl) - 
phenylmethyl) amino] -estra-1 , 3 , 5 (10) -triene 

(diabetes) 80-87.5** 

161 3-Methoxy-N- (propyl) -17^- [ ( (3- trifluoromethyl) - 
35 phenylmethyl) amino] -estra-1 , 3 , 5 (10) - triene 

(diabetes) 91-92.5** 

162 3-Methoxy-N- (3-methylbutyl) -17)9- [((3- trifluoro- 
me thy 1 ) pheny Ime thy 1 ) amino ] - es t r a - 1,3,5(10)- 
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triene hydrochloride (diabetes) 92-102' 
163 3-MeChoxy-N- (octyl) -17^- [ ( (3- trifluoromethyl) - 
phenylmethyl) amino ] -estra-1 , 3 , 5(10) - triene 
hydrochloride 86-309° 
5 164 3-Methoxy-N-(tecradecyl)-17^-[((3-trifluoro- 

me thyDphenylme thyl ) amino ] - es tra- 1 , 3 , 5 ( 10 ) - triene 116 - 119 ' 
The following compounds are prepared by starting with acetal- 
dehyde and the title compound of Example 132, Example 139, and 
Example 142, respectively, and then reducing by the method of Example 
10 33: 

Example Compound ILZ^ 

165 3-Methoxy-N-ethyl-17^- [ (4-chlorophenylmethyl) - 
amino]estra-l,3,5(10)-triene (diabetes) 93.5-95** 

166 3-Methoxy-N-ethyl-17^- [(2-(4-aminosulfonyl- 
15 phenyl) ethyl) -amino ] - es tra- 1 . 3 , 5 ( 10) • triene 125 - 133 ° 

(diabetes) 

167 3-Methoxy-N-ethyl-17^- [( (2- trifluoromethyl) - 
phenylraethyl) amino] -estra-1 , 3 , 5 (10) - triene 70.5-75** 
(diabetes) 

20 The following compound is prepared by starting with the title 

compound from Example 154 and hydrocinnamaldehyde and then reducing 
by the method of Example 33: 

Example " Compound ^-^ • 

168 3-Methoxy-N- (3 -phenylpropyl) -17^9- [ (3-phenyl- 

25 propyDamino] -estra-1, 3, 5(10) -triene (diabetes) 85-90** 

Example 169 N- [17)9-3-methoxyestra-l , 3 , 5(10) - trien-17-yl] -1, 6- 
hexane - diamine 

1,6-Diaminohexane was dissolved in 800 ml of methanol and the pH 
of the solution was brought to 6.7 with glacial acetic acid. To this 

30 was added estrone methyl ether and 800 ml of THF. KaCNBHg was then 
added and the solution was heated to 61**C and kept there overnight. 
Reaction completion was found by TLC. The solution was made basic 
with 2 M NaOH (1300 ml) to a pH above 12. The solution was then 
extracted with CH2CI2 (3 x 1000 ml) and the combined organic layers 

35 were washed with brine, dried (MgSO^ ) , filtered, and concentrated to 
give a yellow oil. Upon standing in the refrigerator the material 
turned to a yellow white solid. 
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The material was passed through a pre-column of 70-230 mesh 
silica gel and eluted with CHCI3 containing 25% of a MeOH/NH.OH (9/1) 
mixture. After the solvent was evaporated, the resulting oil was 
chromatographed on 1840 g of 15-40 silica gel and eluted with 

5 CHCI3 containing 13% of a MeOH/NH,OH (9/1) mixture. 300 ml fractions 
were collected with fraction numbers 33-53 being homogeneous by TLC. 
Fraction numbers 30-32 contained a small amount of the a- isomer and 
another impurity but were added to the main batch of fractions. 
Solvent evaporation and trituration with hexane provided an off-white 
10 solid which was placed under (0.1 mm) high vacuum for 2 hours to give 
the title compound, m.p. 93-94. S'C. 
• Example 170 IH-Pyrrole- 2 , 5 -dione . 1- [ 6 " t [ d^^) -3-n>ethoxyestra- 

1 , 3 , 5(10) - trien-17-yll amino ]hexyl] 
The diamine from Example 169 and maleic anhydride were added to 
15 a 3-necked round-bottomed flask (2 liter) equipped with a condenser, 
nitrogen inlet tube, thermometer with thermometer adapter, and 
magnetic stir bar. Both starting materials were covered with 850 ml 
of o-xylene. heated to a solution temperature of 144° C (reflux) and 
kept there for 1 hour and 15 minutes. Reaction completion was 
20 determined by TLC. The solution was allowed to cool and diluted with 
1200 ml of CHCI3 . The xylene and chloroform were evaporated to give 

a light brown gum. 

This gum was chromatographed on 1840 g of 15-40 ;xm silica gel 
eluting with CHCI3 containing 3% of a Me0H/NH,OH (9/1) mixture. 

25 Fractions of 400 ml were collected with fractions 11-25 being 
homogenous by TLC and corresponding to the desired product. Solvent 
evaporation and trituration with hexane provided a light yellow 
solid. This solid was placed under high vacuum (0.2 mi?) for 2 hours 
to give the title compound, m.p. 123-124-C. as confirmed by NMR. 

30 (PLA2) 

Example 171 L-Ornithine. N5- [ (17^) -3-methoxyestra- 1 , 3 , 5 (10) - trien- 
17-yl] - .monopotassium salt 
1.08 g of estrone methyl ether was slurried in 30 ml of THF and 
40 ml of methanol. 6 g of 3A sieves were added followed by 1.25 g of 
35 ornithine methyl ester dihydrochloride dissolved in 20 ml of methan- 
ol. The pH was adjusted (25% EtgN/MeOH) to 6.0 and then 237 mg of 
NaCNBHj was added in one portion and the reaction mixture was stirred 
for about 4 days. Reaction progress was monitored by TLC. The 
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product was worked up by filtering through celite , washing the solids 
with 210 ml of (4:3) MeOH/THF, evaporating under reduced pressure, 
and then dissolving the white solid in CH^Cl^ and washing it with 2 M 
NaHSO, until the aqueous layer became acidic (caution . HCN) . The 
aqueous acidic layer was separated, made basic with 3 M KOH (pH 13), 
and extracted with CH^Cl^ . This was dried over MgSO, , filtered and 
evaporated under reduced pressure to yield crude product. The entire 
crude was chromato graphed using 50 g of 230-400 mesh silica gel 
eluting with a CH,C12/M;oH solution (10% NH.OH) (9:1). and collected 
in 3 ml fractions after a 50 ml column volume was voided. Fractions 
145-210 yielded the methyl ester. 

16 mg of this methyl ester was dissolved in 2 ml of MeOH and 39 
^1 of a 1.0 M KOH solution were added. An additional 2 ml of water 
was added to the stirred reaction and the reaction progress was 
15 monitored by TLC until completion. There followed a workup by 
evaporation under reduced pressure to produce the title compound. 
TLC: Rf 0.19 (90:9:1. CH2Cl2/MeOH/NH^ OH) (P1A2) 

Example 172 IH -Pyrrole - 2 . 5 -dione , 1- [ 6- [ [ (17^) -3-methoxyestra- 
1,3, 5(10) -trien-17-yl]amino]hexyl] , citrate 
A flame dried 3 -necked 15 ml round-bottomed flask, equipped with 
a magnetic stir bar, glass stoppers and nitrogen inlet tube, was 
charged with the title compound from Example 170 and about 3 ml of 
THE. To this was added citric acid monohydrate which had been 
completely dissolved in 1.5 ml of MeOH. Stirring at 20-25' was 
continued for 30 minutes at which time ether was added dropwise. At 
least 5 ml of ether was added before a white solid appeared. An 
additional 2 ml of ether was added to ensure complete recovery of the 
salt. The mixture was filtered through a F fist funnel to give a 
white solid. The solid was placed under high vacuum (0.2 mm. 20-25°) 
for 4 hours to produce the title compound. MS (M+ H)- 465.3111 
(PIA2) 

Example 173 lH-Pyrrole-2.5-dione. 1- [6 - [ [ (17^) -3-methoxyestra- 

l,3.5(10)-trien-17-yl]amino]hexyl] . methanesulfonate 
A flame dried 3 -necked. 15 ml round-bottomed flask equipped with 
a nitrogen inlet tube, magnetic stir bar and glass stoppers was 
charged with the title compound from Example 170 and 3.5 ml of THF. 
To this was added methanesulfonic acid in 2.5 ml of THF. After about 
20 Minutes of stirring, a white precipitate formed. To ensure 
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complete formation of the solid, 5 ml of ether was added and stirring 
was continued another 10 minutes. The mixture was filtered through a 
fine porosity fritted funnel and the solid washed with one portion of 
cold THF. This provided a white powder. .The solid was placed under 
5 high vacuum overnight to produce the title compound, m.p. 200.5- 
202. 5° C. (P1A2) 

Example 174 1,3 -Propane diamine, N- [3- [ [ (5a, 17^) -androscan-17-yl] - 
amino] propyl] -N,N' ,N' -trimethyl 
0.53 g of 5a-andro£tan-17-one was slurried in 10 ml of THF and 

10 15 ml of MeOH. 2 g of 3A. sieves were then added . followed by 0.5 g of 
N,N.N'-trimethyl-N'-(3-aminopropyl)-l,3-propanediamine. The pH was 
lowered to 6-6.5 with glacial acetic acid, 120 mg of NaCNBHj was 
added and the mixture was refluxed for 7 hours. TLC (CH2Cl2/10% 
NH^OH in MeOH (4:1)) revealed product formation with some con- 

15 talinants. The reaction mixture was cooled, filtered through Celite 
wash solids with 1:1 MeOH/THF. evaporated under reduced pressure, and 
diluted with CH2CI2 . The solution was then made basic with 3 M KOH. 
washed -with saturated NaCl solution, dried over MgSO, . filtered and 
•evaporated under reduced pressure to yield crude product . The entire 

20 crude product was chromatographed on a medium pressure system 
comprising 230-700 mesh silica gel (160 g) . eluting with CH2Cl2/10% 
NH^OH in MeOH (6:1). After 140 ml of column volume was voided, 5 ml 
fractions (#'s 55-150) were collected. NMR confirmed that the title 
compound was produced. MS (M + H)* : 432.4314 (PIA2) 

25 Example 175 Cholane-3.7.11-triol. 24- [ [3- (dimethylamino)prop- 

yl ] amino ] 

2 g of 3a,7a,12a-trihydroxy-5^-cholanic acid and 0.68 ml of EtgN 
were dissolved in 100 ml of DMF and then cooled to O'C. Once cooled, 
0.64 ml of isobutylchloroformate was added, the mixture was stirred 

30 for 15 minutes, and then 0.57 ml of 3-dimethylaminopropylamine in 5 
ml of DMF was added. The mixture was allowed to warm to 20-25° and 
stirred overnight. TLC (CH2Cl2/10% NH.OH in MeOH (4:1)) revealed 
product formation. The product was worked up by washing the entire 
reaction mixture 3 times with water (pH 12-13) . washing with satura- 

35 ted NaCl, drying over MgSO^ . filtering and evaporating under reduced 
pressure, to yield crude amide. 

957 mg of the crude amide was dissolved in 100 ml of pyridine. 
To this was added about 2.1 ml of BSTFA followed by refluxing to 
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yield product. The reaction mixture was evaporated under high vacuum 
to remove all traces of pyridine. 1.5 g of LiAlH^ was slurried in 5 
ml of THF. The crude tetra-TMS intermediate was added to this in a 
dropwise manner in 5 ml of THF and allowed to stir, for about 3 days. 
5 . 45% KOH was added carefully until gassing ceased and the solution was 
then diluted with THF/ether (300 ml). The Al salts were filtered 
off, dried over MgSO^ , filtered and evaporated under reduced pressure 
to yield crude product. IR revealed a trace of starting material. 
NMR (no TKS) revealed that the crude product contained the title 

10 compound. The entire crude was dissolved in 5-7 ml of MeOH and then 
100 ml of 0.1 N HCl was added and the mixture was stirred at 20-25*'. 
After 1.5 hours TLC (CHCl3/25% NH^OH in MeOH) revealed product 
formation. The solution was made basic with concentrated NH^ OH (pU 
9-10) and the entire solution was placed under high vacuum. The 

15 resulting residue was chromatographed on 200 g of 70-230 mesh silica 
gel, and eluted with CHCl3/25% NH.OH in MeOH (4:1). After 200 ml of 
column volume was collected 5 ml fractions (numbers 105-260) were 
collected. NMR was consistent with the title compound, m.p. 68-73*'C. 
(PLA2) 

20 Example 176 lH-Pyrrole-2 , 5-dione , 1- [ 3 - [ [ 3- [ (3 -methoxyestra- 

1 , 3 , 5(10) -trien- 17 -yl)methylamino] propyl ]methylamino] - 

propyl] 

1.0 g of the steroid amine . N- (3-arainopropyl) -N' - [ (17^) -3- 
methoxyestra-1 , 3 , 5 (10) -trien- 17 -yl] -1 , 3-propanediamine was dissolved 

25 in 30 ml of CHCI3 . A solution containing 491 mg of maleic anhydride 
in 10 ml of THF was then added and the mixture was stirred at 20-25**. 
TLC (CHCl3/25% NH^OH in MeOH (4:1)) revealed product formation 
together with remaining starting material and the di-maleamic acid. 
Because starting material was present an additional 50 mg of maleic 

30 anhydride was added in 1 ml of THF and the mixture was stirred for 30 
minutes. Subsequent TLC analysis indicated no starting material 
present. The reaction mixture was evaporated under reduced pressure 
to yield a crude product. The entire crude was chromatographed on 
285 g of 230-400 mesh silica gel and eluted with CHCl3/25% NH;,OH in 

35 MeOH (4:1) (medium pressure column). After 500 ml of column volume 
was collected, 6 ml fractions (numbers 50-82) were collected. NMR 
was consistent with the desired maleamic acid intermediate. 
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217 mg of this maleamic acid and 0.33 ml of a 37% aqueous 
solution of formaldehyde were added to 15 ml of acetonitrile followed 
by 89 mg of sodium cyanoborohydride . The mixture was stirred at room 
temperature. TLC revealed . about 60% completion of rhe reaction. 
Therefore, an additional 0.33 ml of 37% aqueous formaldehyde solution 
and 89 mg of sodium cyanoborohydride were added and the mixture was 
stirred at room temperature. TLC revealed the presence of the next 
crude maleamic acid intermediate and therefore the entire reaction 
mixture was evaporated' under reduced pressure, to yield crude 
maleamic acid. This crude maleamic acid was chromatographed on 60 g 
of 230-400 mesh silica gel. eluting with CHCl3/25% NH.OH in MeOH 
(4:1). After 90 mis of column volume were voided, 3 ml fractions 
(numbers 38-80) were collected. NMR was consistent with the desired 
maleamic acid intermediate. 
15 • 85 mg of this maleamic acid was dissolved in 4 ml of CHCI3 . 151 

^il of 1.6 mm acetic anhydride was added followed by 46 mg of an- 
hydrous sodium acetate and the mixture was stirred overnight at 20- 
25° . TLC revealed product formation which was worked up by evapora- 
tion under reduced pressure to yield crude product. The entire- crude 
20 was chromatographed on a medium pressure system utilizing a 25 g 
(230-400 mesh) silica gel column, eluted with CH^ 01^/10% NH^OH in 
MeOH (8:1). The column volume fraction plus fractions numbers 1-8, 
yielded the title compound. MS (M + H)* : 508.3570 (PIA2) 
Example 177 1-Propanol. 3- [ [3- I (3-methoxyestra-l , 3 ,5(10) -trien-17- 
25 yl) amino] propyl] amino] 

2.9 g of estrone methyl ether was slurried in 55 ml of THF and 
80 ml of MeOH. 11 g of 3A sieves were then added followed by 2 g of 
l-propanol-3-[(3-aminopropyl)amino]. The pH was lowered to 6-6.5 
with glacial acetic acid. 628 mg of sodium cyanoborohydride was added 
30 and the mixture was refluxed overnight. A sample was removed from 
the reaction mixture and evaporated under reduced pressure. Several 
drops of concentrated NH.OH were added to the sample and it was again 
evaporated under reduced pressure. CH^Cl^ was added to this sample 
and it was filtered, and evaporated under reduced pressure. TLC 
35 analysis (CH2Cl2/10% NH.OH in MeOH (4:1)) revealed product formation 
with some starting material remaining. The entire reaction mixture 
was filtered through a pad of celite. The solids were washed with 
200 ml of MeOH/THF (4:3), evaporated under reduced pressure and then 
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about 20 ml of concentrated NH^OH was added to the residue (pH 10) 
and this was again evaporated under reduced pressure. The entire 
crude was chromatographed on 285 g of 230-400 mesh silica gel (medium 
pressure system), eluting with CH2Cl2/10% NH^OH in MeOH (4:1). After 
600 ml of column volume was voided, the following 12 ml frapcions 
were taken: fraction numbers 15-30 yielded the first title compound; 
NMR confirmed the structure (PLA2) . Fraction numbers 95-190 yielded 
the second title compound; NMR confirmed the structure. HS (M + H)* : 
401.3173 (PLA2) 

Example 178 lH-Pyrrole-2 .5-dione , 1- (6- [ (3-methoxyestra-l, 3 ,5(10) - 
tr ien- 17 - yl ) amino ] hexy 1 ] - 3 , 4 - dimethyl 
Following the general procedure of Example 170, but starting 
with 2,3-diinethylmaleic anhydride, the title compound was produced, 

mp.79-80''C. (PLA.2-) 
15 Example 179 1-Azetidinehexanamine . N- (3-methoxyestra-l, 3 ,5(10) - 

trien-17-yl) 

0.208 g of diamine from Example 169, 0.415 g of lithium car- 
bonate and 0.114 g of 1 , 3-dibromopropane were mixed in 5 ml of CH3CN. 
The mixture was heated in a sand bath to 80° C overnight. The 

20 solution was cooled and made acidic using 1 M HCl. After stirring 
for 10 minutes the solution was made basic with 2 M NaOH. This 
solution was extracted with CHCI3 (2 x) and the organic layer was 
washed with brine and dried (NajSOj. filtered and concentrated to 
provide a yellow oil . 

25 This yellow oil was chromatographed on 35 g of 70-230 silica gel 

and eluted with CHCI3 containing 8% of a MeOH/NH,OH (9/1) mixture. 
An initial fraction of 70 ml was collected followed by 3 ml frac- 
tions. Fraction numbers 67-90 were nearly homogeneous by TLC and 
were combined and concentrated to provide a yellow oil. 

30 This yellow oil was chromatographed on 22 g of 40-60 pm silica 

gel and eluted with CHCI3 containing 10% of MeOH/NH^OH (9/1) mixture. 
An initial fraction of 75 ml was collected followed by 3 ml frac- 
tions. Fractions 3-20 contained the desired intermediate product as 
a yellow oil . 

35 This yellow oil was chromatographed again on the same column and 

eluted with CHCI3 containing 7.5% of a MeOH/NH,OH (9/1) mixture. An 
initial fraction of 85 ml was collected followed by 3 ml fractions. 
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The product came off within the first 85 ml and fractions 1-10. 
Solvent evaporation provided complete recovery of the material. 

The oil was chromatographed a final time on the same column and 
eluted with CHCI3 containing 3% of a MeOH/NH,QH ..(,9/1) mixture. An 
5 initial fraction of 75 ml was collected followed by 3 ml fractions. 
Fractions 31-80 were homogeneous by TLC and were combined and 
concentrated to provide a light yellow oil. This became an off-white 
solid, m.p. 45-47°C. KMR was consistent with the desired product. 
(PLA2) 

10 Example 180 Acetamide. 2-chloro-N- [ 6- [ (3-methoxyestra-l . 3 . 5(10) - 

trien- 17 -yl) amino ]hexyl ] 
0.154 g of the diamine from Example 169 was added to 2 ml of 
CHCI3 . To this was added EtjN in 1 ml of CHCI3 . The contents were 
cooled in an acetone- dry ice bath. To this was added 53.4 mg of 
15 chloroacetyl chloride in 1.5 ml of CHCI3 . After stirring in the dry 
ice bath for 15 minutes, the solution was allowed to warm to 20-25°. 
Following workup a light yellow oily solid was produced. 

The yellow oily solid was chromatographed on 22 g of 40-60 fim 
silica gel eluting with CHCI3 containing 3% of a Me0H/NH,0H (9/1) 
20 mixture. Two 25 ml fractions were collected followed by 3 ml 
fractions. Fractions 71-120 were nearly homogeneous by TLC and were 
combined and concentrated to give a light yellow oil. M.S. results 
showed that the isolated oil was the title compound. MS (M + H)*: 
461.2916 (PIA2) 

25 Example 181 Butane di ami de . N' - t5-[ 14- [ [5-(acetylhydroxyamino) 

pentyl ] amino ] - 1 , 4 - dioxobutyl]hydroxyamino]pentyl] -N- 
hydroxy-N- [5- [ (3-methoxyestra-l, 3. 5(10) -trien-17- 
yl ) amino ] pentyl ] 

1.49 g of estrone methyl ether was slurried in 100 ml of THF and 
30 200 ml of MeOH. 47 g of 3A sieves were then added followed by 2 g of 
deferoxamine mesylate salt. The pH was then lowered to 6.0-6.5 with 
glacial acetic acid and 188 mg of sodium cyanoborohydride was added. 
This was refluxed for about 4 days. TLC (CHCl3/25% NH.OH in MeOH 
(4:1)) revealed reaction completion. The material was filtered 
35 through celite, the solids washed with 200 ml of MeOH. and evaporated 
under reduced pressure, to yield crude product. The crude product 
was chromatographed on 1000 g of 70-230 mesh silica gel eluting with 
CHCl3/25% NH^OH in MeOH (4:1). After an initial fraction of 1300 ml 
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was voided, fractions (numbers 1-100) were collected which contained 
crude product. The crude product was rechromato graphed on 100 g of 
230-400 mesh silica gel (medium pressure system) eluting with 
CHCl3/25% NH^OH in MeOH (4:1). After a 100 ml column volume was 
5 voided, 6 ml. fractions were collected. Fraction numbers 8-12 yielded 
the title compound. MS (M + H)* : 829.5431 (P1A2) 

Example 182 lH-Pyrrole-2 , 5-dione , 1- [3- [ [3- [ (3 -methoxyestra- 

1 , 3 , 5(10) -trien- 17 -yl) amino] propyl] amino] propyl ] - 
, dihydr ©chloride 

10 2.0 g of the free amine N- (3 -aminopropyl) -N ' - [ (17^) - 3-methoxy- 

estra-1.3 ,5(10) - trien-17-yl] -1 . 3-propanediamine was dissolved in 9.43 
ml of a 0.53 M HCl/MeOH solution (5.0 mm) and stirred for 30 min. 
The MeCH was then blown-off by a stream of nitrogen. 20 ml of CHCI3 
was added followed by 2.64 g of 18- crown- 6. This mixture was stirred 
15 for 30 min. Then a solution containing 0.7 ml EtgN and 2.46 g of 
Boc-ON dissolved in 20 ml of CHCI3 was added in a dropwise manner 
over 20. min. This mixture was stirred at 20-25° overnight. TLC 
(CHCl3/10% NH^OH in MeOH (8:1)) revealed product formation. This 
material was evaporated under reduced pressure to yield crude 
20 product. The entire crude was chromato graphed on 285 g of 230-400 
mesh silica gel (medium pressure), eluting with CHCl3/10% NH^OH in 
MeOH (8:1). After 750 ml of column volume was collected 7 ml 
fractions (numbers 60-170) were taken. NMR confirmed the inter- 
mediate tBOC-steroid maleamic acid was produced. 
25 1.2 g of the tBoc- steroid so produced was dissolved in 100 ml of 

o-xylene, 235 mg of maleic anhydride was added and the mixture was 
heated to reflux. After 1 hour, TLC (CHCl3/10% NH.OH in MeOH (8:1)) 
revealed product formation. The intermediate maleamic acid was also 
present and therefore refluxing was continued while adding 100 mg of 
30 maleic anhydride until some red solid appeared in the reaction flask 
at which point the reaction was stopped. The reaction mixture was 
evaporated under a high vacuum to yield crude product. The entire 
crude was chromato graphed on a 230-400 mesh silica gel medium 
pressure column, eluting with CHCl3/10% NH.OH in MeOH (8:1). After 
35 400 ml of column volume was voided, 6 ml fractions (ntombers 9-30) 
were taken containing the tBoc-maleimide as confirmed by NMR. 

50 mg of the t-Boc-maleimide was dissolved in a minimal amount 
of CH2CI2. and then the CH2CI2 was blown off with a stream of . 3 
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ml of a 2.8 M HCl solution in EtoAc was added. After 4 hours. 3 ml 
more of 2.8 M HCl/EtoAc was added and then the mixture was placed in 
a -78° freezer overnight. The next morning the reaction was stirred 
for 4 hours at 20- 25^ after which TLC (CHCI3 (10% NH.OH in MeOH 
(8 1)) indicated only a trace of starting material remaining. The 
solid was filtered and placed on a high vacuum (20-25», 0.1 torr) for 
2 hours to yield the title compound. MS H- H)- 480.3221 (PLA2) 
Example 183 1 . 3-Propanediamine . N- [3- (3-aminopropoxy)estra- 

l,3,5(10)-trien-17-yl]N.N' ,N' - trimethyl 
A flame dried 25 ml two necked round bottomed flask, equipped 
with a 10 ml constant pressure addition funnel, magnetic stir bar. 
and nitrogen inlet tube, was charged with the 0.175 g of NaH disper- 
sion. This dispersion was washed three times with hexane; each time 
the hexane was suctioned out. The NaH was covered with 4 ml of DMF. 
15 To this mixture was added 0.401 g of the title compound from Prepara- 
tion 11 in 10 ml of DMF over a 25 minute period with stirring in a 
cold water bath. Stirring was then continued at 20-25" for 1 hour. 
To this was added 0.332 g of Boc-3-amino-l-propahol mesylate in 2 ml 
of DMF over a period of 5 minutes. Stirring was continued at 20-25- 
for 1-hour. The reaction mixture was poured into ice water. CHClj 
was added, and the resulting layers separated. The water layer was 
washed once with CHCI3 . The combined organic layers were washed with 
brine, filtered, dried (MgSO, ) and concentrated under high vacuum to 

give a yellow oil. 

This oil was chromatographed on 71 g of 70-230 mesh silica gel 
eluting with CHCI3 containing 10% of a Me0H/NH,0H (9/1) mixture. 
Initial fractions of 25 ml (3) were collected followed by 5 ml 
fractions (actual column volume was approximately 150 ml) . Fraction 
numbers 39-88 were homogeneous by TLC (CHCI3 containing 10% of a 
MeOH/NH,OH (9/1) mixture) and were combined and concentrated to give 

a light yellow oil. 

A flame dried 2 -necked 25 ml round bottomed flask, equipped with 
a nitrogen inlet tube, rubber stopper and magnetic stir bar, was 
charged with 0.371 g of this light yellow oil and 10 ml of CH^Cl^ - 
35 To this solution was added 0.67 ml trifluoroacetic acid via syringe. 
By TLC the reaction appeared nearly complete after 2.5 hours and was 
worked up. Solvent evaporation gave a yellow oil and a second 
product . 
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The combined oils were chroraatographed on 70 g of 70-230 mesh 
silica gel elating with CHCI3 containing 12% of a MeOH/NH^OH (9/1) 
mixture. Initial . fractions of 25 ml (6) were collected followed by 5 
ml fractions. Fraction numbers 44-90 were nearly homogeneous by TLC 
5 and were combined and concentrated to provide the title compound as a 
light yellow oil. MS (M + H)*** : 428.3604 (PIA2) 

Example 184 lH-Pyrrole-2 , 5-dione , 1- [ 3- [ [17- [ [3- (dimethylami- 

no ) propyl ] me thy lamino ]estra-l,3,5(10)-trien-3-yl] oxy ] - 
propyl] 

10 88.9 mg of the title compound from Example 183 and 34.9 mg of 

maleic anhydride were added to a 10 ml round bottomed flask in 5 ml 
of o -xylene. The solution was rapidly heated in a sand bath to a 
temperature of 135-142° C. By TLC after 0.5 hour the reaction was 
complete. After cooling the reaction mixture was worked up. Solvent 

15 evaporation under high vacuum provided a white solid. 

To ensure the product was pure the solid was chroma to graphed on 
22 g of 40-60 /im silica gel eluting with CHCI3 containing 8% of a 
HeOH/NH^OH (9/1) mixture. Two fractions of 25 ml were collected 
followed by 2.5 ml fractions. Fraction numbers 19-43 were nearly 

20 homogeneous by TLC (CHCI3 containing 10% of a MeOH/NH^ OH (9/1) 
mixture). The fractions were combined and concentrated to give the 
title compound as a white solid, m.p. 117-120**C. NMR confirmed the 
production of this compound. (PLA2) 

Example 185 L-Lysine, N6- (3-methoxyestra-l . 3 , 5 (10) -trien-17-yl) 
25 1.1 g of the 3-methyl estrone ether was slurried in 20 ml of THF 

and 30 ml of MeOH. 4 g of 3A sieves was then added followed by 1.51 
g of Q-tBoc lysine methyl ester. The pH was then lowered with 
glacial acetic acid to 6.0. Then 243 mg of sodiiim cyanoborohydride 
was added and the reaction was refluxed overnight. TLC (CHCl3/10% 
30 NH40H in MeOH (20:1)) revealed product formation. The reaction was 
stopped, allowed to cool, filtered through celite, washed with (4:3) 
MeOH/THF (solids) and evaporated under reduced pressure to yield tBOC 
steroid. The entire crude was chroma to graphed on 285 g of 230-400 
mesh silica gel (medium pressure) column. After 500 ml of column 
35 volume was voided, 6 ml fractions (numbers 1-70) were taken. NMR 
confirmed that the desired tBoc steroid was produced. 

50 mg of the tBoc steroid was dissolved in 5 ml of CH^Clj and 
cooled to O'C. 2.46 ml of trifluoroacetic acid was then added and 
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the mixture was gradually wanned to 20-25*". After 2 hours TLC 
(CHCl3/10% NH^OH in MeOH (8:1)) revealed product formation. The 
reaction mixture was evaporated under reduced pressure to yield crude 
product. The entire crude was chroma to graphed on 7 g of 70-230 mesh 
5 silica gel, eluting with CHCl3/10% NH.OH in MeOH (8:1). After 5 mis 
was voided, 1 ml fractions (numbers 16-24) were taken which by TLC 
contained the desired methyl ester steroid. NMR confirmed its 
production. 

30 mg of the methyf ester steroid was dissolved in 1 ml of MeOH 
10 and then 70 pi of 1.0 M KOH solution (aqueous) was added. 0 . 5 ml 
aliquots of H^O were then added with stirring overnight until the 
reaction was complete (about 4.0 ml total). TLC (CHCl3/10% NH.OH in 
MeOH (8:1)) revealed product formation. The reaction mixture was 
evaporated under reduced pressure and azeotroped with CH2CI2 (5 x) to 

15 yield crude product. The entire crude was dissolved in a small 
volume of CH2CI2, and ether was added to produce a filterable solid 
precipitate. Upon filtering the solid was isolated and was tacky to 
the touch. The solid was dissolved in CH2CI2 and evaporated under 
pressure, to yield the title compound. NMR confirmed the structure. 

20 MS (M + H)-' : 453 (PLA2) 

Example 186 2H-1 , 4-Diazepin- 2-one , hexahydro-4- [3- [ (3-methoxyest- 
ra-l , 3 , 5 (10) -trien-17-yl) amino] propyl] 
23 mg of 2-methylimidi2ole was dissolved in- 2 ml of CH2CI2 and 
cooled to -10**C. 15 pi of bromoacetyl bromide was then added and 

25 stirred at -10**C-0*C for 1 hour. The reaction mixture was warmed to 
20-25* and a solution containing 30 mg of N- (3-aminopropyl) -N' - 
[(17^)-3-methoxyestra-l,3.5(10)-trien-17-yl]-l,3-propanediamine in 2 
ml of CH2CI2 was added dropwise over 30 minutes. This was stirred at 
20-25' for 2 hours. TLC (CHCl3/25% NH^OH in MeOH (4:1)) revealed 

30 product formation. The reaction mixture was evaporated under reduced 
pressure to yield crude product. The entire crude was chromat- 
ographed on 8 g of 70-230 mesh silica gel, eluting with CH2Cl2/10% 
NH^OH in MeOH (4:1). After 10 ml of column volume was voided 1 ml 
fractions were collected. Preparation A: fractions numbers 25-30. 

35 Preparation A was chroma to graphed with 7-8 g of 230-400 mesh 

silica gel, eluting with CH2Cl2/10% NH^OH in MeOH (6:1). After 5 ml 
of column volume was voided, 0.5-1,0 ml fractions (numbers 8-18) were 
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taken containing the title compound. By I .R. . C-13 . 200 MH, NMR the 
title compound was produced. MS (K + H)* : 440.3322 (P1A2) 
Example 187 2-Butenoic acid, 4- [ [3- [ acetyl[3- ( (3-methoxyestra- 
1,3,5(10- tr ien-17 - yl ) amino ] propyl ] amino ] propyl ] amino ] - 

5 4-oxo 

100 mg of N-(3-aminopropyl)-N'-[(17^)-3-methoxyestra-l,3,5(10)- 

trien-17-yl]-l,3-propanediamine was dissolved in 4 ml of CHCI3 and a 
solution containing 27 mg of maleic anhydride in 1 ml of THF was 
added. After 1 hr TUC analysis (CHCl3/25% NH.OH in MeOH (4:1)) 
10 revealed some starting amine left. Another 10 mg of maleic anhydride 
in 0.5 ml of THF was added. After 20 minutes TLC analysis revealed 
product formation. The reaction mixture was evaporated under reduced 
pressure and the entire residue was chromatographed on 8 g of 70-230 
mesh silica gel. elating with CHCl3/25% NH.OH in MeOH (4:1). After 
15 10 ml of column volume was voided, 0.5-1.0 ml fractions (numbers 16- 
35) were taken which contained the maleamic acid intermediate as con- 
firmed by NMR. 

48 mg of this maleamic acid was dissolved in 2 ml of CHCI3 , and 
16 til of glacial acetic acid was added and stirred for 15 minutes. 

20 39 Ml of acetic anhydride was then added followed by 3-5 mg . of 
NaO^C^Hj. This mixture was stirred at 20-25° for 30 minutes. TLC 
analysis (CHCl3/25% NH^OH in MeOH (4:1)) revealed product formation. 
The entire reaction mixture was evaporated under reduced pressure and 
the white residue was chromatographed on 8 g of 70-230 mesh silica 

25 gel, eluting with CHCl3/25% NH.OH in MeOH (4:1). After 10 ml of 
column volume was voided, 0.5-1.0 ml fractions (numbers 9-14) were 
taken containing the title compound, mp 121-23°C. (PLA2) 
Example 188 L-Lysine, N6- [1- [ 6- [ (3-methoxyestra-l . 3 . 5 (10) -trien- 
17 - yl) amino] hexyl ] - 2 , 5 - dioxo - 3 -pyrrolidinyl ] -methyl 

30 ester 

Lysine methyl ester dihydrochloride , 2 ml of ethanol. and 0.110 
ml EtjN were added together and stirred until the lysine was com- 
pletely dissolved. This entire solution was added to a heated 
solution (37-39'C) of the title compound from Example 170 and 30 ml 

35 of absolute ethanol and stirred for 4 hours. By TLC the reaction was 
complete . 

Water was added to the solution and the pH was raised to 11 
using dilute K2CO3 (2%). The solution was extracted with CHCl, (2 x) 
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and the organic phase washed with brine, dried (MgSO^ ) , filtered, and 
concentrated to provide an oily white solid. 

The oily white solid was chromato graphed on 22 g of 40-60 /im 
silica gel eluting with CHCI3 containing 5% of a MeOH/NH^OH (9/1) 
mixture. Two 25 ml fractions were collected followed by 3 ml 
fractions. Fraction numbers 69-93 contained the desired product 
along with impurities. Solvent evaporation, provided 0.156 g of a 
yellow oil. This oil was rechroma to graphed on 22 g of 40-60 pm 
silica gel using the same solvent system. After two 25 ml fractions 
were voided, 3 ml fractions were collected. Fraction numbers 64-83 
were collected and solvent evaporation provided the title compound as 
a light yellow oil product. MS (M + H)^ : 625.4346 (PIA2) 
Example 189 2, 5-Pyrrolidinedione , 3-methoxy-l- [6- [ (3-Inethoxyestra- 
l, 3 , 5(10) -trien-17-yl)amino]hexyl] ; Butanoic acid, 3- 
15 methoxy-4- [ [6- [ ( 3 -me thoxyestra- 1 , 3 , 5 ( 10) -trien-17- 

yl ) amino ]hexyl] amino] -4- 0x0- , methyl ester; Butanoic 
acid, 2 -methoxy-4- [ [6- [ (3-methoxyestra-l, 3 , 5(10)- 

trien-17 -yl) aminojhexyl] amino] -4-oxo- , methyl ester 
The title compound from Example 170 was heated in MeOH in a sand 
20 bath to a temperature of 55^C. After 2 hours the reaction was 
complete by TLC. The solution was allowed to cool and the MeOH 
evaporated under reduced pressure to provide a light yellow oil, 
While in the refrigerator the oil became an off-white semi-solid. 

The seini- solid was chromato graphed on 22 g of 40-60 silica 
25 gel eluting with CHCI3 containing 4% of a MeOH/NH^OH (9/1) mixture. 
Initially, two-25 ml fractions were collected followed by 2.5 ml 
fractions. Fraction numbers 18-39 were homogeneous by TLC and cor- 
responded to the first title compound (lOA) (PLA2) . Fraction numbers 
45-90 were homogeneous by TLC and corresponded to the second title 
30 compound (lOB) . Fraction numbers 103-123 were homogeneous by TLC and 
corresponded to the third title compound (IOC). The appropriate 
fractions were combined and concentrated to give an oil for IDA. an 
oil for lOB, and an oil for IOC. MS (M + H)^ : lOA = 497.3390, lOB = 
529.3669, IOC = 529.3613 (PLA2) 
35 Example 190 N- (5- f luoro- 2 , 4- dinitrophenyl) -N ' - [ (17^9) -3-methoxy 
* es tra- 1 , 3 , 5 ( 10) - trien- 17 -yl ] - 1 , 6 -hexane diamine 
0.151 g of the title compound from Example 169 was dissolved in 
20 ml of MeOH. To this was added 0.6 ml Et2N, followed by 0.312 g 
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l,5-difluoro-2,4-dinitrobeTi2ene in 10 ml of MeOH. By TLC after 15 
minutes the reaction was complete. The solution was diluted with 
CHCI3 and washed with K2O. The layer was extracted with addi- 

tional CHCI3 and the combined organic layers were washed with brine 
5 and dried (Na2S0^), filtered, and concentrated to give an oil. 

The oil was chroma to graphed on 50 g of 70-230 mesh silica gel 
elating with CHCI3 containing 3.5% of a MeOH/NH^OH (9/1) mixture. An 
initial fraction of 50 ml was collected followed by 5 ml fractions. 
Fractions 17-45 were Tiomogeneous by TLC and were combined and 
10 concentrated to give a semi-solid. NMR was consistent with the 
desired product. MS (M + H)"^ : 569.3146 

Example 191 N- (2 , 4 - dini tr oph eny 1 ) -N ' - [ ( 1 7^) - 3 -methoxyestra- 
l , 3 , 5 (10) - trien-17-yl] -1,6-hexanediamine 
Following the general procedure of Example 190 but starting with 
15 2 ,4-dinitrofluorobenzene the title compound is produced, mp 90-92*'C. 
Example 192 N- [4- (4' - Cyclohexylcyclohexylidene)cyclohexyl] -N- (3- 
pyridinyl)methylamines and 
To a solution of 3 -aminomethylpyridine (0.800 ml) and acetic 
acid (0.65 ml) in methanol (16 ml) was added the title compound from 
20 Preparation 19 (1.0 g) and solid sodium cyanoborohydride (0.252 g of 
95% quality) in a N2 atmosphere. A vigorous evolution of gas 
occurred when the hydride was added. TLC after three hours indicated 
that the reaction was complete. The reaction mixture was poured into 
aqueous 1 N NaOH and the pH of the mixture was adjusted to pH >10. 
25 The aqueous mixture was extracted with ether (4X) , and the pooled 
ether extracts were washed with water, dried (Na2S0^), filtered, and 
concentrated to give a white solid. Chromatography (190 g of 40-63 
/im silica gfel, 96.3-3-0.2 CHCI3 - methanol -ammonium hydroxide , 40 ml 
fractions) of this solid gave a less polar isomer eluting in frac- 
30 tions 14-18 and a more polar isomer eluting in fractions 20-30. 

the less polar isomer was recrystallized from ether - pentane , 
giving colorless crystals, mp 93.5-94.5°C. 
Example 193 N-Benzyles tra- 1 . 3 , 5 (10) - trien- 17;S- amine 

To a solution of benzylamine (11.2 ml) in dry methanol (75 ml) 
35 was added sequentially acetic acid (6.16 ml), estra-1 , 3 , 5 (10) - trien- 
17-one (5.21 g) sodium cyanoborohydride (1.35 g) , and THF (60 ml) 
under a N2 atmosphere. The resulting mixture was stirred overnight 
at room temperature, concentrated in vacuo, diluted with water (200 
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ml), and made alkaline with aqueous sodium hydroxide (50 ml). The 
suspension was extracted with ethyl acetate (3 x 200 ml) and the 
combined extracts were dried over HgSO, , filtered and concentrated to 
an oil. This product was chromato graphed (300 g silica gel 0.4-4-96 
5. Etg N- ace tone -hexane, 20 ml fractions) and gave impure product in 
fractions 53-79 and pure product in fractions 80-135. The latter 
were combined and after removal of the solvent gave the title 
compound as crystals, mp 71-74'*C. (P1A2, diabetes) 

Example 194 3-Methoxy-N- [ 2- (4 ' -pyridinyl) ethyl] estra-1, 3 ,5(10) - 

10 trien- 17^ -amine 

To methanol (110 ml) were added sequentially 4- (2- aminoe thy 1) py- 
ridine (20.4 g, Reilly), acetic acid (20 ml, 20 g) , estrone methylet- 
her (9.5 g) , sodium cyanoborohydride (2.09 g) , and THF (80 ml). The 
resulting mixture was stirred at room temperature for 30 hours. The 

15 now clear solution was concentrated under reduced pressure to a 
yellow solid residue. Water (300 ml) and aqueous 50% sodium hydrox- 
ide were added to the residue and the resulting mixture was extracted 
2X with ethyl acetate. The extracts were dried (MgSO^ ) , filtered, 
and concentrated. A solid yellow residue was obtained. Recrystal- 

20 lization of the solid- from acetone gave first crop of crystals, mp 
143-147'C, and a second crop of crystals. Recrystallization of 1.00 
g from acetone gave 0.724 g of the title compound as nearly colorless 
crystals, mp 145-147°C. (P1A2- , diabetes) 

Example 195 3-Methoxy-N - [4- (3' - pyridinylmethyl) phenyl ] estra- 
25 l,3,5(10)-trien-17^-amine dihydrochloride 

A solution of estrone methyl ether (8.52 g) and 3- (4' -amino) - 
benzylpyridine (5.52 g) in toluene (100 ml) was heated to reflux 
temperature. Water in the condensate was collected in a Dean- Stark 
trap. After 23 hours the solution was concentrated under reduced 
30 pressure and methanol (70 ml) and tetrahydrofuran (40 ml) were added 
to the residue. The resulting solution was stirred at room tempera- 
ture, sodium cyanoborohydride (3.5 g) and acetic acid (3.6 ml, 3.6 g) 
were added, and stirring was continued overnight. TLC (10% of 10% 
NH^OH in CH3OH in CHCI3) showed starting ketone and two more polar 
35 components. Stirring another 4 hours with additional sodium cyanobo- 
rohydride did not change the TLG picture significantly. Water was 
added to the reaction solution and the solution was concentrated 
under reduced pressure, giving a solid residue. Water (200 ml) and 
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30% aqueous NaOH were added to the residue. The residue was broken 
up with a spatula and the mixture was extracted with ether (2X) , the 
ether extracts were dried (MgSO^ ) , filtered and concentrated. A 
gummy, yellow residue was obtained and was chromatographed (395 g 
5 silica gel, 30% ethyl acetate in hexane , 45 ml fractions) using low 
pressure liquid chromatography. The desired product was eluted in 
fractions 80-122. 

A part of the product (4.580 g) was dissolved in ether and 
ethereal HCl was added. "The precipitate was yellow at first but with 
10 more HCl, the precipitate became white. The ether was blown off with 
a stream of N2 . The residual solid was crystallized from methanol- 
ether and gave the title compound, mp 170-215°C. (PLA2-, diabetes) 
Example 196 N-Diphenylmethyl-3 -methoxyestra-1, 3 , 5(10) -trien-17^- 
amine 

15 A solution of am inodiphenylme thane (5.50 g) in methanol (100 ml) 

was stirred at room temperature. Added sequentially to this solution 
were glacial acetic acid (1.8 ml, 1.8 g) , estrone methyl ether (8.52 
g), sodium cyanoborohydride (2.3 g) , and THF (80 ml). The mixture 
was stirred at room temperature for 8 days. Additional NaB(CN)H3 

20 (1.5 g) , amine (5.5 g) , and acetic acid (1.8 g) were added after four 
days of the reaction time. Excess solvent was removed under reduced 
pressure and water (300 ml) was added to the solid residue. The 
mixture was made alkaline with 50% aqueous NaOH and was exttacted 
with ether (3X). The extracts were dried (MgSO^ ) , filtered, and 

25 concentrated, giving an oily residue. This crude product was 
chromatographed (500 g silica gel, 5% ethyl acetate -hexane , 350 ml 
fractions) on a gravity colxamn. The desired product was eluted in 
fractions 4-7, and after recrystallization from methanol gave a first 
crop of crystals, mp 127-129*'C, and a second crop. A sample was 

30 recrystallized again from methanol and gave an analytical sample of 
the title compound, mp 127-129°C. (PLA2, diabetes) 

Example 197 N- [2- (2' - Pyridinyl) e thyl ] es tra-1 , 3 , 5 (10) - trien-17^- 
amine 

To a solution of 2- (2-amino)ethylpyridine (12,91 ml, 13.2 g) in 
35 methanol (75 ml) were added sequentially, under , acetic acid 
(12.31 ml), estrone methyl ether (5.21 g) sodium cyanoborohydride 
(1.35 g),-and tetrahydrofuran (60 ml). The resulting mixture was 
stirred at room temperature for 40 hours, then concentrated in vacuo, 
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diluted with water (200 ml), and aqueous 50% sodium hydroxide (50 
nl). This mixture was extracted with ethyl acetate (3 x 200 ml) and 
the combined extracts were dried (MgSO, ) , filtered and concentrated 
to a solid. The crude product was chromatographed (300 g silica gel, 

5 0.5% triethylamine/10% acetone/hexane , 30 ml fractions), giving the 
desired product in fractions 61-142. These fractions were pooled and 
crystallized from hot hexane to give a first crop of title compound, 
mp 74-76°C, and a second crop of title compound. (PIA2) 
Example 198 N- (3' -Pyridinyl)methylestra-1, 3 . 5(10) -17/9-amine 

10 A solution of 3-aminomethylpyridine (10.65 ml) in methanol (75 

ml) under was treated sequentially with acetic acid (12.3 ml), 
estrone methyl ether (5.21 g) . sodium cyanoborohydride (1.35 g) , and 
THF (60 ml). The mixture was stirred at room temperature for 24 
hours, then concentrated in vacuo, diluted with water (200 ml) and 

15 50% aqueous NaOH, and extracted with ethyl acetate (3 x 200 ml). The 
extracts were combined, dried (MgSO J , filtered, and concentrated to 
a white solid. The . crude product was chromatographed on silica gel 
(320 g) in 0.4% triethylamine/8% acetone/hexane while collecting 
fractions of 40 ml volume. The desired product was eluted in 

20 fractions 163-270. which were combined and crystallized from hot 
hexane to give the title compound, mp 92-93°C. (P1A2, diabetes) 
Example 199 N - [ 2 - ( 2 ' -Phenyl) ethyl ] - 3 -methoxy -estra- 1 , 3 . 5 ( 10) - 
trien-17;9- amine 

Phenethylamine (13.33 ml) was dissolved in anhydrous methanol 
25 (75 ml) and treated under nitrogen with stirring with glacial acetic 
acid (6.31 ml), followed by estrone methyl ether (5.97 g) . sodium 
cyanoborohydride (1.38 g. 21 mmoles) and freshly distilled THF (60 
ml) . The resulting suspension was stirred at 60 ± 5' under nitrogen 
for 20 hours, cooled to room temperature, concentrated in vacuo and 
30 diluted with water (200 ml) then treated with 50% aqueous sodium 
hydroxide (50 ml). The resulting suspension was extracted with ethyl 
acetate (3 x 200 ml) and the combined extracts were dried over 
magnesium sulfate, filtered and concentrated to a semi -solid. 

The crude product was chromatographed on silica gel (300 g) in 
35 0.75% triethylamine/17.5% acetone/hexane while collecting 40 ml 
fractions. Fraction numbers 18-21 were concentrated to give a solid; 
fraction numbers 22-34 were combined and concentrated to give a solid 
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which was recrys tall ized from hot acetone hexane to give the crystal- 
line title compound, mp 137-9''C. (P1A2-, diabetes) 

Example 200 (1 ' S , 2 ' S ) -N- (1 ' , 3 ' -Dihydroxy-1 ' -phenyl) isopropyl- 3- 
me thoxyes tra- 1 , 3 , 5 ( 10 ) - triene - 17^ - amine 
5 lS.2S-(+)-2-Amino-l-phenyl-l,3-prppanediol (22.26 g) glacial 

acetic acid (7.61 g) , estrone methyl ether (7.20 g) , tetrahydrofuran 
(65 ml) and sodium cyanoborohydride (1.67 g) were added to methanol 
(88 ml). The resulting mixture was stirred at room temperature for 
22 hours. TLC (40% ethyl acetate -hexane) after 44 hours showed 

10 remaining starting material and after three days the reaction was 
completed. Excess solvent was removed xinder reduced pressure. Water 
was added and made basic (pH 9) with aqueous 50% NaOH. The cloudy 
mixture was extracted with ether (3X) . The combined extracts were 
dried (NaSO^ ) , filtered and concentrated to a white solid. TLC 

15 showed a polar impurity. The solid was mixed with 33 g of flash 
silica gel and ethyl acetate. The solvent was removed under reduced 
pressure and the silica gel was poured on top of the chromatographic 
column. The compound was eluted with 50% ethyl acetate -hexane . The 
solid was recrystallized from ethyl acetate to give a first crop of 

20 colorless crystals, mp 194-195'*C. A portion of the first crop was 
recrystallized, mp 192 - 193' C. A second crop was obtained, mp 192- 
193'C. (PIA2-, diabetes) 

Example 201 N- (2' - (4"-Hydroxyphenyl)ethyl)-3-methoxyestra-l,3,5- 
( 10 ) - triene - 17^ - amine 

25 Tyramine (5.27 g) , glacial acetic acid (5.27 g) , estrone methyl 

ether (4.92 g) sodium cyanoborohydride (1.09 g) , tetrahydrofuran (43 
ml) were added to methanol (58 ml) . The reacting mixture was allowed 
to stir for 21 hours at room temperature. TLC (ethyl acetate) 
revealed the formation of a more polar product (Rf 0,25). After 19 

30 hours TLC revealed that the starting material still remained in the 
reaction solution. The system was warmed at 40 C in an oil bath. 
The solution remained as a white undissolved solid. After 29 hours 
the system was allowed to reach room temperature. Excess solvent was 
removed under reduced pressure. Water was added and made basic (pH 

35 9) with aqueous 50% NaOH. The white solid did not dissolve in ether 
and was slightly soluble in ethyl acetate. The solid was filtered 
and mixed with 34 g of flash silica gel and ethyl acetate. The 
solvent was removed under reduced pressure. The silica gel was 
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poured on top of the chromatographic column. The compound was eluted 
with ethyl acetate. Solid was obtained and was recrystallized from 
ethyl acetate, mp 184- 185 ^'C. (diabetes) 
Example 202 N - Benzyl - 5a -andros tan- 17^ -amine 
5 5a-Androstan-17^-amine (10.946 g) , glacial acetic acid (2.39 g) , 

sodium cyanoborohydride (0.50 g) , benzaldehyde (0.84 g) and tetrahyd- 
rofuran (50 ml) were added to methanol (25 ml). The resulting 
mixture was stirred at room temperature for 48 hours. Excess solvent 
was removed \inder reduced pressure. Water was added and made basic 
10 (pH 9) with 50% aqueous NMaOH. The mixture was extracted with ether 
(3X). The combined extracts were dried, filtered and concentrated to 
a solid. The solid was mixed with 20 g of flash silica gel and 
dissolved in ethyl acetate. The solvent was removed at reduced 
pressure and the silica gel was poured on top of the chromatographic 
15 column. The compound was eluted with 5% triethylamine-ethylacetate . 
6 fractions (200 ml) were collected. An oil was obtained and was 
dissolved in hot methanol. The solution was cooled giving colorless 
crystals, mp 85.5-87.5"C. (P1A2, diabetes) 

Example 203 N - ( 3 - Dime thylaminopropyl) -N- [2- (2 ' - f luoro- 1 ' ,1"- 

20 biphen-4' -yl) ethyl] amine 

A solution of the title compound from Example 55 (3.28 g) in 
dioxane (75 ml) was added under to a slurry of LiAlH^ (0.759 g) in 
dioxane. The resiilting mixture was stirred at room temperatiire for 
20 hours after which TLC of a quenched aliquot revealed only starting 

25 material. The mixture was- heated at 60**C for 24 hours, additional 
LiAlH^ (1.14 g) was added, and the mixture was heated at 60** C for an 
additional 24 hours. The reaction was cooled in an ice bath and 
quenched by the careful addition of, first, ethyl acetate and then 
water. The mixture was filtered through celite and the filtrate 

30 layers were separated. The aqueous layer was further extracted with 
ethyl acetate, the combined extracts were dried (Na^SO^), filtered, 
and concentrated. The residue was chroma to graphed over silica gel 
(40-63 ^xm, 395 g) using chloroform- methanol -ammonium hydroxide (90-9- 
1; 50 ml fractions) as the solvent system. The title compound was 

35 eluted in fractions 31-42 which contained 0.626 g of oil: IR (liquid 
film) 2958, 2940. 2894. 2874, 1625, 1484. 1461, 1450, 1418. 1269, 
1132, 1041. 836, 767. 725, 698 cm"^. (PLA2- , diabetes) 
Example 204 n- ( (4' -Chloro)ben2yl) -5a-androstan-17^-amine 
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4-Chlorobenzaldehyde (0.464 g) . Sa-androstan-lT^-amine (4.40 g) , 
glacial acetic acid (0.99 g) , sodium cyanoborohydride (0.21 g) and 
tetrahydrofuran (5 ml) were added to methanol (11 ml). The resulting 
mixture was wanned to dissolve the solid in solution and allowed to 
5 stir overnight at room temperature. Excess solvent was removed under 
reduced pressure. Water was added and made basic (pH 9) with 50% 
aqueous NaOH. The mixture was extracted with ether and the organic 
layer became cloudy. Celite was used to filter the organic layer. 
The aqueous layer was "washed with ether and the combined organic 
10 layers were dried (NaSO^ ) , filtered and concentrated. The crude 
solid was mixed with 10 g of flash silica gel and dissolved in ethyl 
acetate. The solvent was removed and the silica was poured on top of 
the chromatographic column. The compound was eluted with 50% ethyl 
acetate-hexane . The title compound was obtained as a solid which was 
15 recrystallized from acetone (0.364 g) mp 101-102'C. (PIA2, diabetes) 
Example 205 N- (4 ' -Hydroxy- 3 ' - me thoxybenzyl ) - 3 - methoxyestra- 
l , 3 , 5 (10) -triene-17^-amine 
4-Hydroxy-3-methoxybenzylhydrochloride amine (8.32 g) , estrone 
methyl ether (2.51 g) . sodium cyanoborohydride (0.55 g) were added to 
20 methanol (30 ml) followed by tetrahydrofuran (22 ml) . The solution 
was allowed to stir for about 4 days at room temperature. TLC (ethyl 
acetate) revealed the formation of a more polar compound and the 
presence of some starting material. The solution was heated to 
reflux for a few more days. TLC revealed the reaction did not 
25 complete. Excess solvent was removed at reduced pressure. Water was 
added and made basic (pH 9) with aqueous 50% NaOH. The solution was 
extracted with ether (3X) . The combined extracts were dried 
(Na2S0^), filtered and concentrated. The oil was mixed with 20 g of 
flash silica gel and ethyl acetate. The solvent was removed under 
30 reduced pressure and the silica gel was poured on top of the chromat- 
ographic column. The compound was eluted with ethyl acetate. The 
title compound was obtained as a solid and was recrystallized from 
ethyl acetate (0.488 g), mp 169-169. 5*C. (PLA2. diabetes-) 
Example '206 N- [ (5a , 17^) -Androstan-17-yl ] -1 , 6-hexanediamine 
35 A 100ml round-bottomed flask, equipped with a magnetic stir bar, 

condenser, and nitrogen inlet tube, was charged with 1 , 6-hexanediam- 
ine (0.904 g) and 15 ml of methanol. The solution was treated with 
glacial acetic acid until the pH was 6.7. To this mixture was added 
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15 ml of tetrahydrofuran, 5a-androstan-17-one (0.70A g) and sodium 
cyanoborohydride (0.228 g) . The mixture was heated to reflxix for 18 
h. After cooling, the solution was made basic with aqueous 2M sodium 
hydroxide to a pH of 13-14. The solution was extracted with chloro- 
5 form (3X) and the combined^. organic layers were washed with water and 
brine, dried (NagSO^), filtered, and concentrated to give 1.2 g of an 
oil. 

The oil was chroma to graphed on 87 g of 230-400 mesh silica gel, 
eluting with chloroform containing 20% of a methanol/ammonium 

10 hydroxide (9/1) mixture. An initial fraction of 150 ml was collected 
followed by 5 ml fractions. Fractions 12-20 were impure by TLC. 
These fractions were combined, concentrated, and rechromato graphed on 
the same column eluting with chloroform containing 15% of a methanol- 
/ammonium hydroxide (9/1) mixture. Fractions 18-43 were homogeneous 

15 by TLC and were combined with fractions 21-50 which were pure from 
the first chromatography to give 0.656 g of an oil. IR, i/max (neat) 
.2924, 2853, 1470, 1464. 1447, 1158, 827, 797, and 767 cm* ^ . 
Example 207 1- [6 - [ [ ( 5a.l7^)-Androstan-17-yl]amino]hexyl] -IH- 
pyrr ole - 2 , 5 - dione 

20 The title compound from Example 206 (0.393. g) and maleic 

anhydride (0.180 g) were covered with 12 ml of o-xylene and placed 
under nitrogen. The mixture was heated with stirring in a sand bath 
to a temperature of 145-150**C for 2 hours. After the mixture had 
cooled, the solvent was evaporated under high vacuvim to give 0.966 g 

25 of a semi- solid. 

The semi-solid was chromato graphed on 50 g of 230-400 mesh 
silica gel eluting with chloroform containing 5% of a methanol/am- 
monium hydroxide (9/1) mixture. An initial fraction of 125 ml was 
collected followed by 5 ml fractions. Fractions 2-40 contained the 

30 desired product along with small amounts of lower Rf impurities. The 
fractions were combined and concentrated to give 0.194 g of a white 
solid (m.p. >250*C). IR i/max (mull) 1706, 1451. 1409, 1392. 843, 
833, and 696 cm*^ . 

Example 208 3- (3-t-Butoxycarbonyl-aminopropoxy)estra-l,3,5(10) - 
35 trien-17-one 

A flame dried 1000 ml 3 -necked roxmd-bottomed flask, equipped 
with a nitrogen inlet tube, magnetic stir bar, 500 ml constant 
pressure addition funnel and 125 ml constant pressure addition 
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furaiel, was charged with a 60% sodium hydride dispersion (4.80 g) . 

The dispersion was washed with hexane (3X) with the solvent removed 
by suction. The sodium hydride was covered with 100 ml of dimethyl - 

formamide and the estrone (11.1 g) in 250 ml of dimethylformamide was 
5 added over 35 minutes. The mixture was stirred at room temperature 

for 1 hour. The mesylate (13.06 g) in 80 ml of dimethylformamide was 

added to the above solution over 10 minutes and the mixture stirred 

an additional 1.5 hours. 

The reaction mixture was poured slowly and carefully into ice 
10 water. The aqueous solution was extracted with hexane/ethyl acetate 

(1/1) and then chloroform. The organic phase was washed with brine. 

dried (MgSO^ ) , filtered, and concentrated to give 18.4 g of an oil. 

The oil was chroma to graphed on 1600 g of 230-400 mesh silica gel 

eluting with chloroform/acetone (99/1). An initial fraction of 300 
15 ml was collected followed by 45 ml fractions. Fractions 88-97 and 

118-140 contained impure product as determined by TLC. These 

fractions were combined, concentrated, and rechromatographed on 300 g 

of 230-400 mesh silica gel eluting with the same solvent. After 

collecting a 450 ml fraction, 8 ml fractions were collected. Frac- 
20 tions 71-126 were homogeneous by TLC and were combined with fractions 

98-117 from the first chromatography to give 6.15 g of a powder (m.p. 

134-136"C), 

Example 209 N- [ (17y9) -3- [ 3- t-Butoxycarbonyl-aminopropoxy] estra- 
l . 3 , 5 (10) - trien- 17 -yl] - 1 , 3-propanediamine 

25 A 25 ml round -bottomed flask, equipped with a magnetic stir bar, 

condenser, and nitrogen inlet tube, was charged with 1, 3-propanediam- 
ine (0.31 ml. d - 0.888) and 7.5 ml of methanol. The solution was 
treated with glacial acetic acid until the pH was 6.6. To this 
mixture was added 7.5 ml of tetrahydrofuran. the title compound from 

30 Example 208 (0.518 g) , and sodixim cyanoborohydride (97.1 mg) . The 
mixture was heated to reflux for 5-1/2 hours. After cooling the 
solution was made basic with aqueous 2 M sodium hydroxide to a pH of 
13-14. The solution was extracted with chloroform (3X) and the 
organic phase washed with water and brine, dried (NajSO^), filtered, 

35 and concentrated to give 0.836 g of a colorless oil. 

The oil was chromato graphed on 85 g of 230-400 mesh silica gel 
eluting with chloroform containing 10% of a methanol/ammonium 
hydroxide (9/1) mixture. An initial fraction of 130 ml was collected 



wo 87/02367 



PCT/US86/02I16 



-98* 

followed by 5 ml fractions. Fractions 86-100 were impure by TLC. 
These fractions were combined, concentrated, and rechromatographed on 
the same column eluting with chloroform containing 12-15% of a 
methanol/anmionium hydroxide (9/1) mixture. Using the same fraction 
5 size, fractions 21-40 were homogeneous by TLC and were combined with 
fractions 101-134 from the first chromatography to give, after' 
trituration with hexane, 0.387 g of a solid (m.p. 87.5-89.5'C) . 
Example 210 1,3 -Propane diamine, N- [3- (3-aminopropoxy)estra- 

l , 3 , 5 (10) - trien-17-yl] - , trihydrochloride 

10 A flame dried 25 ml 2-necked round-bottomed flask equipped with 

a nitrogen inlet tube, rubber septum, and magnetic stir bar, was 
charged with the title compound from Example 209 (0.123 g) and 10 ml 
of ethyl acetate. To this was added 0.3 ml of methanol to completely 
dissolve the starting material. A 2.8 M solution of HCl in ethyl 

15 acetate was added via syringe (0.4 ml). Over a period of 4-1/2 hours 
additional HCl-ethyl acetate (1.5 ml) was added. By TLC after 4-1/2 
hours the reaction was complete. The addition of ether to ensure 
precipitation formed a finely divided solid which was difficult to 
filter. Therefore the solvent was evaporated under reduced pressvire 

20 and the resulting solid triturated with hexane. The collected solid 
was dried under high vacuum overnigjxt to provide 117 mg of a white 
solid (m.p. 277-281^*0 . (PLA2) 

Example 211 [U.75733F] 1, 3 -Prop anedi amine, N- [3- (3-aminopropoxy) - 
es tra- 1 , 3 , 5 (10) - trien- 17 -yl] - , tris ( trifluoroacetate) 

25 A flame dried 25 ml 2-necked round-bottomed flask equipped with 

a nitrogen inlet tube, magnetic stir bar, and rubber septum, was 
charged with the title compound from Example 209 (0.102 g) , 5 ml of 
methylene chloride, and trifluoroacetic acid (0.25 ml). By TLC after 
2 hours the reaction was complete with only a minor impurity. 

30 Addition of ether precipitated out the salt which was collected using 
a fine frit scintered glass funnel. The solid was dried under high 
vacuum overnight to provide 140 mg of a powder (m.p. 203 - 207" C). 
(PLA2) 

Example 212 N- [ ( 17^) -3- [3-t-Butoxycarbonyl-aminopropoxy]estra- 
35 1,3,5(10) - trien- 17 -yl ] - 1 , 6-hexanediamine 

A 50 ml round-bottomed flask, equipped with a magnetic stir bar, 
condenser, and nitrogen inlet tube, was charged with 1 , 6 -hexanediam- 
ine (0.437 g) and 10 ml of methanol. The solution was treated with 
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glacial acetic acid until the pH was 6.6. To this mixture was added 
10 ml of tetrahydrofuran, the title compound from Example 208 (0.509 
g), and sodium cyanoborohydride (0.11 g) . The mixture was heated to 
reflux for 5 hours. After cooling the solution was made basic with 
5 aqueous 2 M sodium hydroxide to a pH of 13-14. The solution was 
extracted with chloroform and the organic phase washed with water and 
brine, dried (NajSO^), filtered, and concentrated to give 0.962 g of 
an oil. 

The oil was chromato graphed on 85 g of 230-400 mesh silica gel 
10 eluting with chloroform containing 15% of a methanol/ ammonium 
hydroxide (9/1) mixture. An initial fraction of 130 ml was collected 
followed by 5 ml fractions. Fractions 34-46 were impure by TLC. 
These fractions were combined, concentrated, and rechromatographed on 
the same column eluting with chloroform containing 10% of a methanol - 
15 /ammonium hydroxide (9/1) mixture. An initial fraction of 130 ml was 
collected followed by 5 ml fractions. Fractions 27-63 were homogene- 
ous by TLC and were combined with fractions 47-60 from the first 
chromatography to give 0.492 g of an oil. In another trial tritura- 
tion with hexane gave a white solid (m.p. 82-84*'C). 
20 Example 213 1 . 6-Hexane diamine , N- [3- (3-aminopropoxy)estra-l, 3 ,5- 
(10) - trien-17-yl] - , trihydrochloride 
A flame dried 25 ml 2 -necked round-bottomed flask equipped with 
a nitrogen inlet tube, rubber septxam, and magnetic stir bar, was 
charged with the title compound from Example 212. (0.118 g) and 10 ml 
25 of ethyl acetate. To this was added 0.3' ml of methanol to completely 
dissolve the starting material. A 2.8 M solution of HCl in ethyl 
acetate was added via syringe (1.3 ml) followed by an additional 1.3 
ml of the HCl-ethyl acetate solution over a 3 hour period. After a 
total reaction time of 6-1/2 hours ether was added to ensure complete 
30 precipitation of the salt. The salt was collected using a fine frit 
sintered glass funnel and dried under high vacuum overnight to 
provide 106 mg of a solid (m.p. 265-270**C). (P1A2) 

Example 214 1- [6- [ [ (17^) -3- [ 3- t-Butoxycarbonyl-aminopropoxy]estra- 
1,3,5(10)- tr ien- 17 - y 1 ] amino ] hexyl ] - IH - pyrrole- 2,5- 
35 dione 

The title compound from Example 212 (0.301 g) and maleic 
anhydride (94.7 mg) were covered with 15 ml of o-xylene and placed 
under nitrogen. The solution was refluxed for 4 hours. After 
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10 



15 



cooling, the solvent was evaporated under high vactxum to give 0.67 g 
of an oil. 

The oil was chromatographed on 70 g of 70-230 mesh silica gel 
eluting with chloroform containing 5% of a methanol/ammonium hydrox- 
ide (9/1) mixture. An initial fraction of 100 ml was collected 
followed by 5 ml fractions. Fractions 10-30 were homogeneous by TLC 
and were combined and concentrated to give, after trituration with 
hexane. 0.152 g of a yellow solid (m.p. 103-105°C). 

Example 215 Acetic acid, trifluoro- . compd. with l-[6-[[3-(3- 
aminopropoxy) estra- 1 . 3 . 5 (10) - trien- 17 -yl] amino]hexyl] - 
lH-pyrrole-2,5-dione (2:1) 
A flame dried 25 ml round-bottomed flask, equipped with a 
nitrogen inlet tube and magnetic stir bar, was charged with the title 
compound from Example 214 (0.135 g) and 6 ml of methylene chloride. " 
To this solution was added trifluoroacetic acid (0.21 ml, d - 1.48). 
After stirring at room temperature for almost 2 hours additional 
trifluoroacetic acid (0.1 ml) was added to complete the reaction. 
After a total reaction time of 3 hours, ether was slowly added to 
precipitate the salt. The salt oiled out. The solvent was evapora- 
ted under reduced pressure. After repeated attempts at forming a 
solid by trituration with ether a light yellow foam was obtained. 
This salt was placed under high vacuum for 24 hours to give 0.160 g 
of solid. IR. ..max (mull) 1707. 1672. 1611, 1501. 1411, 1367. 1203. 
1179. 1134, 832. 799. and 696 cm"^. (PLA2) 

Example 216 N-t-Butoxycarbonyl-6-amino-l-hexanol , methanesulf onate 
t-Butoxycarbonyl formation: 6-Amino-l-hexanol (3.13 g) was 
dissolved in 150 ml of tetrahydrofuran. To this was added di-t- 
butyldicarbonate (5.87 g) in 20 ml of tetrahydrofuran over several 
minutes. The solution was stirred at room temperature for 50 
minutes. The solvent was evaporated under reduced pressure and the 
resulting oil taken up in ethyl acetate. The organic solution was 
washed with aqueous 5% sodium hydroxide and brine, dried (MgSO^). 
filtered, and concentrated to give 5.77 g of an oil. The product was 
pure by TLC. (Rf = 0.55 in ethyl acetate/hexane [7/3]). 
35 Mesylate formation: The entire oil from the previous reaction 

was taken up in 100 ml of methylene chloride and placed under 
nitrogen. The solution was cooled in a carbon tetrachloride - dry 
ice bath (-20*'C). Addition of trieChylamine (3.91 g) in one portion 



20 



25 



30 
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was followed by addition of methanesulfonyl chloride (2.4 ml, d - 
1.48) over several minutes. By TLC after 35 minutes the reaction was 
complete. The reaction was quenched with ice water and the layers 
separated. The organic layer was washed with dilute aqueous sodium 
5 bicarbonate and brine, dried (Na^SO^), filtered, and concentrated to 
give 7.69 g of a solid (m.p. 48-49. 5**C). 

Example 217 N- [ (17)9) -3- [6-t-Butoxycarbonyl-aminohexoxy]estra- 
l , 3 , 5 ( 10 ) - trien- 17 -yl ] -N , N ' . N' - trimethyl -1,3 - propane- 
diamine 

10 A flame dried 25 ml 2 -necked round-bottomed flask, equipped with 

a nitrogen inlet tube, 10 ml constant pressure addition funnel, and 
magentic stir bar, was charged with a 60% dispersion of sodium 
hydride (58 mg) . The dispersion was washed with hexane (3X) , the 
hexane being removed by suction through a gas dispersion tube. The 

15 sodi\mi hydride was covered with 3 ml of dimethylformamide. Addition 
of the title compound from Preparation 11 (0.202 g) in' 8 ml of 
dimethylformamide was carried out over 15 minutes. After stirring 
for 1 hour at room temperature the boc-mesylate (0.196 g) in 2 ml of 
dimethylformamide was added. By TLC after 1-1/2 hours the reaction 

20 was only 20% complete. The solution was heated in an oil bath to a 
temperature of 55** C overnight. After cooling the reaction was poured 
into ice water and the aqueous solution was extracted with chloroform 
(3X). The combined organic layers were washed with brine, dried 
(MgSO^ ) , filtered, and concentrated under high vacuum to give 0 . 401 g 

25 of an oil. 

The oil was chromatographed on 59 g of 230-400 mesh silica gel 
e luting with chloroform containing 7% of a methanol /ammonium hydrox- 
ide (9/1) mixture. An initial fraction of 125 ml was collected 
followed by 5 ml fractions. Fractions 76-92 were impure by TLC and 

30 were rechromatographed on 22 g of 230-400 mesh silica gel eluting 
with chloroform containing 6% of a methanol/ammonium hydroxide (9/1) 
mixture. An initial fraction of 50 ml was collected followed by 5 ml 
fractions. Fractions 14-21 were homogeneous by TLC and were combined 
with fractions 66-75 from the first chromatography to give 106 mg of 

35 a colorless oil. NMR (CDCI3 ; TMS): 6 7.3-7.15, 6.85-6.6. 4.8-4.5. 
4.05-3.85, 2.25, 1.45, 0.8 

Example 218 Acetic acid, trifluoro-, compd. with N- [3- [ (6-amino- 



wo 87/02367 



PCT/US86/02116 



-102- 

hexyl)oxy]estra.l,3,5{10)-trien-17-yl]-N,N' ,N'- 
trimethyl-l,3-propanediamiTie (3:1) 
A flame dried 25 ml roiand-bottomed flask, equipped with a 
nitrogen inlet tube and magnetic stir bar, was charged with the title 
5 compound from Example 217 (0.106 g) and 6 ml of methylene chloride. 
To this solution was added tr if luoro acetic acid (0.25 ml, d - 1.48). 
After 2 hours the reaction was 80% complete by TLC. However, after 5 
hours at room temperature there was still 5-10% unreacted starting 
material. Additional trifluoroacetic acid (0.15 ml) was added and 
10 stirring continued for 45 minutes. To precipitate out the salt, 
ether was added, but the salt oiled out. Solvent evaporation and 
tritiiration with hexane and ether still provided an oil. By TLC 
there remained -5% starting material. The oil was again taken up in 
methylene chloride and trifluoroacetic acid (0.2 ml) was added. 
15 After 2 hoiirs at room temperature there remained -5% of starting 
material. Solvent evaporation and concentration provided 0.184 g of 
an oil. IR: vmax (neat) 3035, 2941, 2869, 1779, 1744, 1676, 1612, 
1501, 1477, 1428, 1203, 1185. 1140, 837, 799, 722, and 707 cm*^. 
(PLA2) 

20 Example 219 N6- (3-Methoxyestra-l , 3 , 5 (10) -trien-17-yl)-N-t-boc- 

lysine, methyl ester 
A 100 ml, 3 -necked flask, equipped with a magnetic stirrer, was 
flame dried and then cooled in a nitrogen atmosphere. The flask was 
charged with 1.1 g of estrone 3 -methyl ether dissolved in 20 ml of 
25 tetrahydrofuran and 30 ml of methanol. The solution was treated with 
4 g of 3A molecular sieves followed by 1.51 g of o: t-boc lysine. The 
pH of the slurry was adjusted to 6.0 with glacial acetic acid. The 
slurry was then treated with 243 mg of sodium cyanoborohydride and 
the reaction mixture refliixed for 18 hours. The reaction mixture was 
30 filtered through Celite and the solids washed with 200 ml of metha- 
nol/ tetrahydro fur an (4:3). The filtrate was concentrated in vacuo. 

The crude product (4.6 g) was chromato graphed on 285 g of 230- 
400 mesh silica gel. The column was packed and eluted with 95:4.5:- 
0.5 chloroform/methanol/concentrated ammoni\jm hydroxide. An initial 
35 fraction of 500 ml was collected followed by 6 ml fractions. 

Based on their TLC homogeneity, fractions 1-70 were combined 
affording 1.1 g of title compound. NMR (CDCI3 , TMS) 6 7.3-7.1, 6.8- 
6.5, 5.25-5.0, 4.5-4.05. 3.8, 3.75, 3.0-1.0, 1.5 and 0.75 ppm. 
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Example 220 N6- (3-Methoxyestra-l , 3 . 5(10) - trien-17 -yl) , L- lysine, 
methyl ester 

A 10 ml, 2-necked flask, equipped with a magnetic stirrer, was 
flame dried and then cooled in a nitrogen atmosphere. The flask was 
5 charged with 50 mg of the title compound from Example 219 dissolved 
in 5 ml of methylene chloride. The solution was cooled to 0**C, The 
solution was then treated with 2,46 ml of trifluoroacetic acid and 
stirred at room temperature for 2 hours. The reaction mixture was 
concentrated in vacuo . 

10 The crude product (89 mg) was chromatographed on 7 g of 70-230 

mesh silica gel. The column was packed and eluted with (89:10:1) 
chloroform/me thanol/concentrated ammonium hydroxide. An initial 
fraction of 5 ml was collected followed by 1 ml fractions. Based on 
their TLC homogeneity, fractions 16-24 were combined affording 31 mg 

15 of the title compound. MR (CDCI3 . TMS) : 6 7.25-7.1, 6.75-6.5, 
3.75, 3.7, 3.0-1.0 and 0.7 ppm. 

Example 221 lH-Pyrrole-1 -acetic acid, 2 , 5-dihydro-a- [4- [ (3- 
me thoxyestra- 1 , 3 . 5 ( 10) - trien-17-yl)amino]butyl] -2 , 5- 
dioxo- , methyl ester 

20 A 25 ml, 2-necked flask, equipped with a magnetic stirrer, was 

flame dried and then cooled in a nitrogen atmosphere. The flask was 
charged with 163 mg of the title compound from Example 220 slurried 
in 20 ml of o-xylene. The solution was treated with 45 mg of maleic 
anhydride, and the reaction mixture was reflijxed for 2 hoxirs. The 

25 reaction mixture was allowed to cool and then concentrated in vacuo. 

The crude product (143 mg) was chromatographed on 25 g of 230- 
400 mesh silica gel. The column was packed and eluted with (95.2:4.- 
3:0.5) chloroform/2-propanol/concentrated ammonium hydroxide. An 
initial fraction of 40 ml was collected followed by 2 ml fractions. 

30 Based on their TLC homogeneity, fractions 9-20 were combined afford- 
ing 64 mg of the title compound. NMR (CDCI3 , TMS): 8 7.25-7.0. 6.8- 
6.5, 4.8-4.5. 3.75, 3.7. 3.0-1.0 and 0.75 ppm. (PLA2) 
Example 222 lH-Pyrrole-2 . 5-dione . 1- [3- [ (3-methoxyestra-l . 3 , 5(10) - 
tr ien - 17 -yl) amino] propyl] - 

35 A 25 ml, 2-necked flask, equipped with a magnetic stirrer, was 

flame dried and then cooled in a nitrogen atmosphere. The flask was 
charged with 246 mg of the first title compound from Example 68, 
slurried in 15 ml of o-xylene. The solution was treated with 106 ml 
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of maleic anhydride, and the reaction mixture was refluxed for 45 
minutes and then concentrated in vacuo. 

The crude product (360 mg) was chromato graphed on 30 g of 230- 
400 mesh silica gel. The column was packed and eluted with (95:4.5:- 
5 0.5) chloroform/me thanol/concentrated ammonium hydroxide. An initial 
fraction of 140 ml was collected followed by 5 ml fractions. Based 
on their TLC homogeneity, fractions 1-130 were combined affording 98 
mg of impure title compound. The 98 mg of impure title compound was 
rechromatographed on 25 'g of 230-400 mesh silica gel. The column was 
10 packed and eluted with (96.4:3.2:0.4) chloroform/2 -propanol/con- 
centrated ammonium hydroxide. Based on their TLC homogeneity, 
fractions 19-45 were combined affording 48 mg of title compound, m.p. 
105-106. (PLA.2) 

Example 223 1.6-Hexanediamine, N-estra-1,3 ,5(10) -trien-17-yl 
15. 1,6-Hexanediamine (1.2 g) was dissolved in 20 ml of methanol and 

the pH of the solution was lowered to 6.6 with glacial acetic acid. 
To this solution was added 500 mg of estra-1, 3 , 5(10-crien-17-one) and 
20 ml of THF. Then 166 mg of sodium cyanoborohydride was added and 
the reaction was brought to reflux. After 7 hours TLC (CHCl3/10% 
20 NH^OH in MeOH (9:1)) revealed product formation with no starting 
material present. The solution was made basic with concentrated 
NH^OH and dried by evaporation to produce 2.3 g of crude product. 
The entire crude was chromatographed on 100 mg of 230-400 mesh silica 
gel. eluting with CRCl^/lOi NH^OH in MeOH (9:1). After 150 ml was 
25 collected, 7 ml fractions were taken. Fraction numbers 32-90 yielded 
492 mg of the title compound. MS C24H3gN2 Meas. 355.3082. (PLA2) 
Example 224 1 , 3-Propanediamine , N- [ (17^) -3- [3- (dimethylamino) - 

propoxy]estra-1.3.5(10)-trien-17-yl]-N,N' ,N'-tri- 

methyl- 

30 A flame dried 50 ml 2-necked round-bottomed flask, equipped with 

a nitrogen inlet tube, 10 ml constant pressure addition funnel, and 
magnetic stir bar, was charged with a 60% dispersion of sodium 
hydride (0.113 g) . The dispersion was washed with hexane (3X) , the 
hexane being removed by suction through a gas dispersion tube. The 

35 sodium hydride was covered with 5 ml of dimethylf ormamide and the 
title compound from Preparation 11 (0-.338 g) in 10 ml of dimethyl- 
f ormamide was added over 15 minutes. After stirring for 1 hour at 
room temperature, the solid azetidine salt (0.307 g) from Preparation 
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10 was added. After an. additional 3-1/2 hours, another portion of 
the azetidine salt (50 mg) was added and stirring continued over- 
night. The reaction contents were poured into ice water and the 
aqueous solution was extracted with chloroform (3X). The combined 
5 organic layers were washed with brine, dried (MgSO^ ) , filtered, and 
concentrated under high vacuum to give 0.416 g of a semi- solid. 

The semi -solid was chromatographed on 60 g of 230-400 mesh 
silica gel eluting with chloroform containing 4-6% of a methanol/am- 
monium hydroxide (9/1) " mixture . An initial fraction of 90 ml was 

10 collected followed by 5 ml fractions. Fractions 137, 138, and 150- 
170 contained impure product by TLC and were re chromatographed on the 
same colximn eluting with chloroform containing 6% of a methanol/am- 
monium hydroxide (9/1) mixture. An initial fraccion of 100 ml was 
collected followed by 5 ml fractions. Fractions 5-15 were nearly 

15 homogeneous by TLC and were combined with fractions 139-149 from the 
first chromatography to give 0.253 g of a colorless oil. IR: i/max 
(neat) 1610. 1501. 1461, 1382. 1313, 1282. 1256. 1237, 1179. 1155. 
1061, 1042, 1011, and 841 cra'^. (PLA2) 

Example 225 17^-t-Butyldimethylsilyloxy-5a-estran-3-one 

20 10 g of 17^-hydroxy-5a-estran-3-one was dissolved in 150 ml of 

DMF. 3.7 g of imidazole were then added and the mixture was cooled 
to O'^C. 6.5 g of t-butyl dimethyl stlyl chloride were added and the 
mixture was stirred and gradually warmed to room temperature followed 
by stirring for two days. TLC (hexane/EtOAc (9:1)) revealed that the 

25 reaction was complete. The reaction mixture was diluted with water 
and then extracted with 500 ml of hexane/EtOAc (9:1) (2x) . The 
combined organic layers were washed with brine, dried over MgSO^ , 
filtered, and evaporated under reduced pressure to produce crude 
product (14.6 g) . The entire crude yield was flash chromatographed 

30 with the Aldrich flash chromatography system. The 600 ml column was 
filled with 7 inches of 230-400 mesh silica gel, eluting with 
hexane/EtOAc (10:1). Once the sample was loaded, 30 ml fractions 
were taken. Fraction numbers 4-13. yielded 14 g of the title 
compound, m.p. 103 - 104' C. 

35 Example 226 17^- t-Butyldimethylsilyloxy-5a-estran-3a(and 3^)-ol 

14 g of the title compound from Example 225 was dissolved in 100 
ml of CH2CI2, diluted with methanol (750 ml) and cooled to O^C. 7.0 
g of NaBH^ was added in portions until TLC (hexane/EtOAc (9:1)) no 
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longer revealed starting material. Excess NaBH^ was quenched by 
adding 2 M NaHSO^ until gassing ceased (pH of 4). The mixture was 
diluted with water and EtOAc and the organic layer was separated. 
The aqueoxis layer was extracted with EtOAc and the combined extracts 
5 were then washed with water and brine, dried over MgSO^ , filtered, 
and evaporated under reduced pressure to yield crude product (15.3 
g). The entire crude was chromatographed on 1000 g of 230-400 mesh 
silica gel eluting with CH2CI2 /acetone (98:2). After 1200 ml of 
column volume was collected, 17 ml fractions were taken. Fraction 
10 numbers 130-210 yielded 3.2 g of the a-isomer; m.p. 160-162'C. 
Fraction numbers 280-430 yielded 10.9 g of the isomer, m.p. 135- 
138'*C. 

Example 227 17y5-t-Butyldimethylsilyloxy-5Q-estran-3)9-ol, 3-(2- 
cyano ethyl ) ether 

15 5.1 g of title compound from Example 226 was dissolved in 100 ml 

of benzene (stored over 4 A sieves). 1.7 ml of acrylonitrile 
(purified according to "Purification of Laboratory Chemicals," D. D. 
Perrin et al. , pp. 87-88) was then added followed by 0.24 ml of 
Triton B and the mixture was stirred at room temperature. TLC 

20 (hexane/EtOAc (5:1)) revealed product formation, approximately 70-80% 
complete. The crude product was diluted with EtOAc, washed with 
water and brine, dried over MgSO^ , filtered, and evaporated under 
reduced pressure to produce crude product (5.82 g) . The entire crude 
was chromatographed on 430 g 70-230 mesh silica gel, eluting with 

25 hexane/EtOAc (5:1). After 500 ml was collected, 18 ml fractions were 
collected. Fractions 45-90 yield 4.43 g of the title compound. MS 
^2 7^4 8^*^2^- Theory 446.3454, Measured 446 . 3480 . 

Example 228 3^, 17^-Dihydroxy-5a-estrane , 3- (2-cyanoethyl)ether 

(3a-)- 

30 4.4 g of the cyano-ether steroid from Example 227 was dissolved 

in 10 ml of CH^Clj and then diluted with 200 ml of MeOH. 40 ml of 
CH2 CI2 was then added and the reaction mixture became slightly 
turbid. 32 ml of a methanolic 3.2 M HCl solution (final reaction 
concentration 0.4 M) was then added. After 20 minutes, TLC (hexane- 

35 /EtOAc (3:1)) revealed that the reaction was complete. The product 
was then diluted with water and EtOAc, washed again with water and 
then with brine, dried over MgSO^ , filtered and evaporated under 
reduced pressure to produce crude product (3.73 g) . The entire crude 
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was flash chromato graphed on 8 inches of 230-400 mesh silica gel, 
elating with CH2CI2 /acetone (98:2), collecting 25 ml fractions. 
Fraction numbers 8-25, yield 3.2 g of title compound, MS [M^ ] 331 
found 331. 

5 Example 229 3^-Hydroxy-5a-estran-17-one . 3- (2-cyanoethyl)ether 

The same for the (3a) -isomer 
1.0 g of the cyano ether steroid from Example 228 was dissolved 
in 20 ml of acetone and then cooled to 0*C. 1.0 ml of Jones Reagent 
was then added and tlfis was stirred at 0"C for 45 minutes. TLC 
10 (CH2CI2 /acetone (98:2)) showed no starting material and the reaction 
was quenched with approximately 5 ml of 2-PrOH, The reaction mixture 
was then diluted with water and EtOAc. The organic layer was separa- 
ted and washed with water and brine , dried over MgSO^ . filtered and 
evaporated under reduced pressure to produce crude product (1.1 g) . 
15 MS C2iH3,N02: Theory 329.2355, Measured 329.2342. 

Example 230 Propanenitrile , 3- [ [3^, 5a) -17- [ [6-aminohexyl)amino] - 
estran-3-yl]oxy] 

1.78 g of 1, 6-Hexanediamine was dissolved in 30 ml of MeOH and 
the pH of the solution was adjusted to 6.0 with glacial acetic acid. 
20 To this solution was added 990 mg of the ^ cyano ether ketone from 
Example 229 and 30 ml of THF, followed by 251 mg of sodium cyanoboro- 
hydride. The reaction mixture was then refluxed overnight. TLC 
(CHCl3/10% NH^OH in MeOH (4:1)) revealed product formation with a 
trace of starting material remaining. The entire reaction mixture 
25 was worked by evaporating under reduced pressure to produce crude 
product (7^98 g) . The entire crude was chromato graphed on 285 g of 
230-400 mesh silica gel, eluting with CHCl3/10% NH^OH in MeOH (4:1). 
A±ter 425 ml was collected, 11 ml fractions were taken. Fraction 
numbers 20-140 yielded 1.05 g of product. MS C27H4aN30: Theory 
30 430.3786, Measured 430.3797. (PIA2) 

Example 231 Propanenitrile, 3- [ [ (3a. 5a) -17- [ (6-aminohexyl) - 

amino ] es tr an- 3 -yl ] oxy ] 
Following the procedxire of Example 230 but starting with the a- 
cyano ether ketone, the title compound is produced. MS C^^H^gNjO: 
35 Theory 430.3797, Measured 430.3786. (PIA2) 

Example 232 1 , 6-Hexanediamine , N- [ (3^ , 5a) -3- (3-am^nopropoxy)estr- 
an-17-yl]- 



wo 87/02367 



PCT/US86/02116 



-108- 

106 mg of lithium aluminum hydride was slurried in 25 ml of 
ether, and a solution containing 300 mg of the cyano ether steroid 
from Example 230 in 45 ml of ether was added in a dropwise manner. 
The solution was then refluxed for 2 hours. TLC (CHCl3/15% NH.OH in 

5 MeOH (4:1)) revealed product formation. The reaction was quenched 
with 212 ml of water and 170 ml of a 10% NaOH solution and was 
stirred overnight. The next morning the white solid was filtered and 
then washed with hot CHClg . The filtrate was then evaporated under 
reduced pressure to yield crude product (275 mg) . The entire crude 

10 was chromatographed on 60 g of 230-400 mesh silica gel. eluting at 
first with CHCI3/4.2 M- NH3 in HeOH (95:5) for 5 column volumes (375 
ml) then followed by CHCI3/4.2 M NH3 in MeOH (9:1). Three ml 
fractions were then taken. Fraction numbers 141-230 yielded 216 mg 
of product. MS C27H52N3O: Theory 434.4110, Measured 434.4152. 

15 (PIA2) 

Example 233 1 , 6 -Hexanediamine , N- [ (3a, 5a) -3- (3-aminopropoxy)estr- 
an-17-yl]- 
Following the procedure of Example 232, but starting with the 
cyano ether steroid of Example 231, the title compound is produced. 
20 MS C27H52N3O: Theory 434.4110, Measured 434.4144. (PIA2) 

Example 234 l,3.Propanediamine, N' - [ (3/3 , 5a) -3-2-cyanoethoxy) - 

estran-17-yl)-N,N-dimethyl- 
460 mg of N,N-Dimethylpropyldiamine was dissolved in 10 ml of 
MeOH and the pH of the solution was adjusted to 6.0 with glacial 
25 acetic acid. To this solution was added 297 mg of the a or ^-cyano 
ether steroid from Example 229 and 10 ml of THF, followed by 75 mg of 
sodium cyanoborohydride . The reaction mixture was refluxed over- 
night. TLC (CHC13/4.2 M NH3 in MeOH (12:1)) revealed product 
formation with a trace of starting material remaining. The reaction 
30 mixture was evaporated under reduced pressure to produce crude 
product (2.88 g) . The entire crude was chromatographed on 100 g of 
230-400 mesh silica gel, eluting first with CHCI3/4.2 M NH3 in MeOH 
(15:1) for 1-3/4 column volumes (250 ml), then followed by CHCI3/4.2 
M NH3 in MeOH (15:1). Five ml fractions were then taken. Fraction 
35 numbers 3-50 yielded 173 mg of product. MS [M* ] 415, Found 415. 

Example 235 1 , 3-Pr op ane diamine , N' - [ (3^, 5a) -3-2-cyanoethoxy) - 

estran-17-yl)-N,N-dimethyl]-N,N.N' -trimethyl- 
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170 mg of the a or ^-cyano ether steroid from Example 234 was 
dissolved in 2 ml of acetonitrile and the pH was lowered to 6.5 with 
glacial acetic acid. 0.16 ml of a 37% formaldehyde solution was then 
added followed by 41 mg of sodiiim cyanoborohydride . The reaction 
5 mixture was stirred overnight at room temperature. TLC (CHCI3/4.2 M 
NH3 in MeOH (12:1)) revealed product formation with a trace of 
starting material present. The reaction mixture was evaporated under 
reduced pressure to produce crude product (287 mg) . The entire crude 
was chromatographed on "25 g of 230-400 mesh silica gel, eluting with 
10 CHCI3/4.2 M NH3 in MeOH (17:1). After 55 ml of column volume was 
collected, 3 ml fractions were taken. Fraction numbers 3-13 yielded 
122 mg of product. MS [M^] 429, Found 429. 

Example 236 1 , 3-Pr op ane diamine , N- [ (3^3 . 5a) -3- (3-aminopropoxy)estr- 
an-17-yl] -N,N'N' -trimethyl- 

15 42 mg of lithium aluminum hydride was slurried in 10 ml of dry 

ether and a solution containing 121 mg of the ^-cyano ether steroid 
from Example 236 was dissolved in 20 ml of ether. After the addition 
was completed, the mixture was refluxed for 2 hours. TLC (CHCI3/4.2 
M NH3 in MeOH (12:1)) revealed product formation. The reaction 

20 mixture was quenched with 84 iil of water and 67 ^1 of 10% NaOH 
solution and stirred overnight. The precipitate formed was filtered 
and then washed several times with hot CHCI3 . The combined filtrate 
was evaporated under reduced pressure to produce crude product (104 
mg). The entire crude was chromatographed on 25 g of 230-400 mesh 

25 silica gel, eluting with CHCI3/4.2 M NH3 in MeOH (15:1). After 50 ml 
of 1 column volume was collected, 2 ml fractions were taken. 
Fraction numbers 23-90 yielded 97 mg of product. MS C27H52N3O: 
Theory 434.4110, Measured 434.4144. (PIA2) 

Example 237 1, 3 -Prop anedi amine , N- [ (3a. 5a) -3- (3-aminopropoxy)estr- 
30 an-17-yl]-N,N'N' -trimethyl- 

Following the procedure of Example 236, but starting with the a- 
cyano ether steroid of Example 235, the title compound is produced. 
MS C27H52N30: Theory 434.4110, Measured 434.4144. 

Example 238 1 , 3 - Prop ane diamine , N' - [ (3^ ,5a) -3-2-cyanoethoxy) - 

35 es tran- 17 -yl ) -N , N- dime thy 1 - 

100 mg of the ^-cyano ether steroid from Example 229 and 153 mg 
of 3-dimethylaminopropylamine were placed in a 10 ml 2-necked flask. 
68 }il of 95% formic acid were then added and the reaction mixture was 
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heated to 150" C. The reaction was heated at ISO^-C for about 5 to 10 
minutes and the temperature gradually increased to 150"C within 30 
minutes. Then the reaction was heated an additional 1 hour. TLC 
(CHCl3/10% NH^OH in MeOH (7:1)) revealed product formation. The 
5 reaction mixture was removed from the oil bath, allowed to cool, 
diluted with CHCI3 , transferred and evaporated under reduced pressure 
to product crude product (253 mg). The entire crude was chromatogra- 
phed on 7 g of 230-400 ^mesh silica gel, first eluting with CHCl3/10% 
NH^OH in tIeOH (10:1). After 10 ml of column volume was collected 1 
10 ml fractions were taken. Fraction numbers 14-25 yielded 103 mg 
(1G5A) . Since the separation was poor the 105A was rechromato graphed 
on 7 g of 230-400 mesh silica gel, eluting with CHCl3/10% NH^OH in 
MeOH (19:1). After 10 ml of column volume was collected 1 ml 
fractions were taken. Fraction numbers 25-34 yielded 4/7 mg of 
15 impure product (105B) . 

The entire 47 mg. of 105B was placed on 8 g of 230-400 mesh 
silica gel column, eluting with CHGI3/4.2 M NH3 in MeOH (99:1). 
After 10 ml of col\amn volume was collected, 40-1 ml fractions were 
collected. Then 90-1 ml fractions of CHCI3/4.2 M NH3 in MeOH (98:2) 
20 were collected. TLC analysis revealed the upper Rf impurities were 
separated. Finally the solvent polarity was increased to CHCI3/4.2 M 
NH3 in MeOH (97:3) and fractions were collected. Fraction numbers 
185-245 yielded 19 mg of product. MS [M+] 415, Found 415. 
Example 239 1 ,3 - Propane diamine , N' - [ (3^. 5a) -3- (3-aminopropoxy)est- 
25 ran-17-yl]-N,N-dimethyl- 

7 mg of lithium aluminum hydride was slurried in 2 ml of ether 
and a solution containing 19 mg of the cyano ether from Example 238 
in 7 ml of ether was added. Once the addition was completed, the 
reaction mixture was refluxed for 2 hours. TLC (CHCl3/5% NH^OH in 
30 MeOH (4:1)) revealed product formation with a trace of starting 
material. Therefore. 1.4 ^1 of water and 1.1 fil of a 10% NaOH 
solution were added and the reaction mixture was stirred overnight. 
The ether solution and white precipitate were filtered and the 
precipitate was washed several times with hot CHCI3 . The filtrate 
35 was evaporated under reduced pressure to produce the crude product 
(19.7 mg) . The entire crude was chromatographed on 7 g of 230-400 
mesh silica gel, eluting with CHCI3/4.2 M NH3 in MeOH (95:5) for 5 
column volumes and then eluted with CHCI3/4.2 M NH3 in MeOH (9:1) 
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collecting 2 ml fractions. Fraction niambers 26-50 yielded 12 mg of 
product. MS C26H50N3O: Theory 420.3954, Measured 420.3956. (PLA2) 
Example 240 IH- Pyrrole- 1- ace tamide , 2,5-dihydro-N- [6- [ (3-methoxy- 
estra-l, 3, 5(10) - trien-17-yl)amino]hexyl] -2,5-dioxo- , 
5 monohydro chloride 

100 mg of the title compound from Example 76 and 72 mg of the p- 
nitro ester nitrophenyl succinimidoylacetate were dissolved in 3 ml 
of DMF and stirred at room temperature for 18 hours. TLC (CHCl/10% 
NH^OH in t-PrOH (10:1") revealed product formation. The reaction 

10 mixture was diluted with water, extracted several times with CHCI3 , 
and the organic layer was separated, washed with saturated NaCl, 
dried over MgSO^ , filtered, and evaporated under reduced pressure 
(high vacuum) to produce crude product (130 mg) . The entire crude 
was chromatographed on 25 g of 230-400 mesh silica gel eluting with 

15 CHCl3/10% EtgN in 2-PrOH (4:1). After 50 ml of column volume was 
collected, 2-3 ml fractions were taken. The entire mixture of 
components came out on the first column volume as well as the first 
10 fractions. This was combined to yield 75 mg. Another chromato- 
graphy was performed, the same procedure was followed with one 

20 exception, the solvent system was CHCl3/10% EtjN in 2-PrOH (10:1), 
after 50 ml was collected, 2-3 ml fractions were taken. Fraction 
numbers 45-55 yielded 47 mg of crude product. MS Cg^H^^NjO^: Theory 
522.3332, Measured 522.3309. 

The entire 47 mg of crude product was dissolved in a minimum 

25 amount of CHCI3 (approximately 1 ml). " Then a 2.8 M HCl in EtOAc 
solution (1 ml) was added with stirring. After 15 minutes at room 
temperature the reaction mixture was still clear, therefore, 15 ml of 
n-hexane was added and the resulting light yellow solid was isolated. 
Upon filtration it was noted that the solid was tacky, therefore a 

30 nitrogen atmosphere was placed around the filtration apparatus . The 
47 mg was placed in the vacuum desicator overnight at 0.1 torr and 
room temperature. The yield after vacuum desication was 17 mg. 
(PLA2) 

Example 241 lH-Pyrrole-2 , 5-dione , 1- [3- [ (3-methoxyestra-l, 3 , 5(10) - 
35 trien- 17 -yl)oxy] propyl] - 

100 mg of the amine ether steroid 3- [ (3-methoxyestra-l , 3 , 5(10) - 
trien-17-yl)oxy] -1-propanamine and 34 mg of maleic anhydride were 
slurried in 10 ml of o-xylene and refluxed for 1 hour. TLC 
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(CHCI3/4.2 M NH3 in MeOH (12:1)) revealed all starting material gone. 
After 2 hours total reflxix the reaction was stopped and allowed to 
stand for 2 days. TLC (CHCl3/25% NH^OH in MeOH (4:1)) revealed that 
the maleiamic acid was formed. The reaction mixture was placed on 
5 the high vacuum, evaporated under reduced pressure to produce crude 
product (120 mg) , 

The 120 mg of maleamic acid was slurried in 2 ml of xylene and 1 
ml DMF, 9 mg of Amberlyst 15 resin were added and the reaction 
mixture was heated to reflux. After 3 hours of reflux, TLC 

10 (CHCI3/4.2 M NH3 in MeOH (12:1)) revealed no product formation, 
therefore the mixture was refluxed overnight. TLC in CHCl3/25% NH^OH 
in MeOH (4:1) revealed product formation and that some of the 
maleamic acid was present. The reaction was cooled and then was 
evaporated under reduced pressure under high vacuum to produce crude 

15 product (129 mg) . The entire crude was chromatographed on 25 g of 
230-400 mesh silica gel eluting with 100% CHCI3 . After 50 ml (1 
column volume) was collected, 2 ml fractions were taken. Fraction 
numbers 3-9 yielded 10 mg of product. MS C^gHggNOg: 
Theory 423.2409, Measured 423.2386. (P1A2-) 

20 Example 242 Propanenitrile , 3- [ (3-methoxyestra-l, 3 , 5(10) - trien-17- 

yl)oxy]- 

1.16 g of the 17^-alcohol steroid estradiol, 3-methyl ether was 
dissolved in 20 ml of benzene (stored over 4 A sieves). 0.53 ml 
acrylonitrile (purified according to "Purification of Laboratory 

25 Chemicals," D. D. Perrin et al. pp. 87-88) was then added followed by 
73 /il of Triton B and the mixture was stirred at room temperature for 
2 days. TLC (hexane/EtOAc (5:1)) revealed product formation with a 
-trace of starting material present. The crude product was worked up 
by diluting with EtOAc and brine. The aqueous layer was made acidic 

30 with 2 M NaHSO^. and the organic layer was separated, dried over 
MgSO^ , filtered, and evaporated under reduced pressure to produce 
crude product (1.51 g) . The entire crude was chromatographed on 285 
g of 230-400 mesh silica gel, eluting with CH^ CI2 /hexane (2:1). 
After 500 ml was collected, 12 ml fractions were taken. Fraction 

35 numbers 120-220 yielded 1.4 g of product. MSM^ 339 found 339. 

Example 243 1 - Propanamine , 3- [ (3-methoxyestra-l,3,5(10) -trien-17- 
yl)oxy]- 
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626 mg of lithium aluminum hydride was slurried in 150 ml of 
dry ether and a solution containing 1.4 g of the cyano ether steroid 
from Example 242 in 300 ml of dry ether. After the addition was 
completed the mixture was refluxed for 2 hours. TLC (CHCl3/4,2 M NH3 
5 in MeOH (12:1)) revealed product formation but starting material was 
still present. An additional 626 mg of LiAlH^ was added. After 30 
minutes TLC revealed about 75% completion. The reaction mixture was 
refluxed for 1-1/2 hours, after which TLC indicated no starting 
material left. 2.5 mf of water was added carefully followed by 2.0 

10 ml of a 10% sodium hydroxide solution. The mixture was stirred 
overnight. The reaction mixture was filtered and the solids washed 
several times with hot CHCI3 . The combined organic filtrate was then 
evaporated under reduced pressure to produce crude product (1.53 g) . 
The entire crude was chromatographed on 285 g of 230-400 mesh silica 

15 gel, eluting with CHCI3/4.2 M NH3 in MeOH (24:1). After 475 ml (1 
column volume) was collected, 12 ml fractions were taken. Fraction 
numbers 193-210 yielded 566 mg. MS C22H3^N02: Theory 344.2589, 
Measured 344.2603. 

Example 244 Acetamide. 2-bromo-N- [3- [ (3-methoxyestra-l,3 , 5(10)- 

20 tr ien- 17 -yl)oxy] propyl ] - 

100 mg of the amino ether steroid from Example 243 was dissolved 
in 8 ml of THF and cooled to O^C. Then a solution containing 65 mg 
of the succinimide N- (a-bromoacetoxy) -succinimide in 4 ml of THF was 
added. The mixture was stirred. After 1 hour at O'C the mixture was 

25 gradually warmed to room temperature. After 1-2 hour, TLC (CHCI3/4.2 
M NH3 in MeOH (24:1)) revealed product formation with only a trace of 
starting material present. The reaction mixture was evaporated under 
reduced pressure to produce crude product (167 mg) . The entire crude 
was chromatographed on 25 g of 230-400 mesh silica gel, eluting with 

30 CHCI3/4.2 M NH3 in MeOH (24:1). After 40 ml was collected (0.8 
column volume), 1.5-2.0 ml fractions were taken. Fraction numbers 3- 
9 yielded 102 mg of product. MS C2^^H35BrN03 Theory 464.1801, 
Measured 464.1790. 

Example 245 17^- [ (2- (4-Aminosulfonylphenyl) ethyl ) amino ] - 5a- 
35 androstane Hemihydrate 

A solution of 3.39 g of 4- (2 -amino ethyl) benzene sulfonamide in 50 
ml of MeOH and 150 ml of THF was acidified with 3 ml (3.15 g) of 
acetic acid. Then 2.32 g of 5a-androstan-17-one was added. After a 
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solution was obtained, 1,2 g of sodium cyanoborohydride was added. 
The resulting solution was stirred for 5 hours. An additional 1.2 g 
of sodim cyanoborohydride was added. The stirring was continued for 
19 hours. The solvent was evaporated from the solution. The residue 
5 was treated with 200 ml of water, made basic with 50% NaOH solution, 
and extracted with CH^Cl^ (3 x 100 ml). The combined extracts were 
washed with 50 ml of brine and dried over HgSO^ . Evaporation of the 
solvent left 3.75 g of solid. The solid was chromatographed on a 400 
g column of silica gel. The col\jmn was eluted with 10% MeOH-CH^Clg 
10 and 100 ml fractions were collected. The fractions were assayed by 
silica gel TLC (1 x 4") (10% MeOH-CH^Clj ) . Fractions 18-30 were 
combined and crystallized from MeOH-HjO giving 0.76 g of the title 
compound. 

Some of the compounds of the present invention also are useful 

15 as angiogenic and angiostatic compounds, i.e, compounds that stimu- 
late or inhibit growth of blood vessels respectively. These ac- 
tivities may be assayed by the methods described in J. Folkman, et 
al., Science, 221, pp. 719-25 (1983). 

The preferred compounds for angiogenic use as assayed in the 

20 absence of heparin include 1- [6- [ [ (17^) -3-methoxyestra-l, 3 . 5(10) - 
trien- 17 -yl ] amino Jhexyl ] - IH-pyrrole -2,5- dione , N- [ 3 - (N ' -morpholino ) - 
propyl] -3-methoxyestra-l, 3 , 5(10) - trien- 17^- amine, 3-methoxy-N- (3 ' - 
pyridinylmethyl)estra-l,3,5(10)-trien-17^-amine, N- [3- (dimethyl- 

amino)propyl] -3-methoxy-N-methylestra-l , 3 ,5 (10) - trien- 17^ -amine , N- 

25 [3' - (dimethylamino)propyl]-3-methoxy-N-methylestra-2,5(10)-dien-17^- 
amine , and 1 - [ 6 - [ ( 3 -me thoxyes tra - 1 , 3 , 5 ( 10 ) - trien- 17 -yl ) amino ] hexy 1 ] - 
3,4, -dimethyl-lH-pyrrole-2,5-dione. 

The preferred compounds for angiostatic u^e include N-(5-fluoro- 
2,4- dini tr opheny 1 ) - N ' - [ ( 17)9) - 3 -methoxyes tra- 1 . 3 , 5 (10) - trien- 17 -yl ] - 

30 1,6-hexanediamine and N- (2 ,4-dinitrophenyl) -N' -[ (17^) - 3 -methoxyes tra- 
1 , 3 , 5 ( 10 ) - trien- 17 - yl ] - 1 , 6 -hexane diamine . 

The angiostatic compounds of the present invention are useful in 
treating the following diseases and injuries: head tratuna. spinal 
trauma, septic or traumatic shock, stroke, and hemorrhagic shock. In 

35 addition, utility in cancer as well as other disorders or physiologi- 
cal phenomena dependent on angio gene sis such as embryo implantation 
(antif ertility) , arthritis, and atherosclerosis is exhibited with 
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these compounds optionally co- administered with oral heparin or 
systemic heparin fragments (see J. Folkman, et al. , supra). 

The angiostatic compounds can be administered orally, intramus- 
cularly, intravenously and by suppository, and the effective dosage 
5 range is 10 to 1500 mg/kg/^^y- compounds of the present inven- 

tion may be coadministered with low doses of glucocorticoids. For 
the treatment of cancer including head tumors and other conditions 
dependent upon angiogenesis a preferred dosage range of the angios- 
tatic compounds is 50 to 500 mgAs/^^y fo^^ ^0 days repeated for 30 
10 additional days after a 30 day respite or on a chronic intermittent 
basis such as every other day therapy until ttanor regression or 
absence of metastases is observed- The preferred route of ad- 
ministration is orally, by suppository or intramuscularly. For the 
treatment of arthritis the preferred dosage range of the angiostatic 
15 compounds is 10 to 250 mgAs/^^y every other day until absence or 
significant reduction in associated symptoms is observed. For the 
treatment of atherosclerosis the preferred dosage range of the 
angiostatic compounds is 10 to 250 mg/kg/day or every other day 
chronically. And, for the disruption of or prevention of embryo 
20 implantation the preferred dosage range of the angiostatic compounds 
is 10 to 250 mgAg/day chronically to fertile women. When coadminis- 
tering an angiostatic compound with heparin or a heparin fragment in 
practicing the present invention the amount of heparin or heparin to 
be utilized varies from 1,000 to 50,000 units/kg/day with heparin 
25 being administered orally and heparin fragments being administered 
subcutaneously, orally, intramuscularly or intravenously. 

The utility of the compounds of the present invention can be 
demonstrated in various test models as follows: For head traxima, 
mice are struck on the head with a standard weight which is dropped 
30 from a set height. They are then dosed subcutaneously with the test 
compound. After one hour the motor abilities of the mice are 
assessed. Active test compounds promote improved motor activity 
relative to controls. For spinal trauma, see E.D. Hall and J.M. Bra- 
ughler, Surg. Neurol. 18, 320-327 (1982) and J. Neurosurg. 56, 
35 838-844 (1982). Septic (traumatic) shock is demonstrated in a rat 
model whereby test compound is administered and protection of the 
rats from the lethal effects of endotoxin is measured. For stroke, 
the carotid arteries of gerbils are ligated for a brief period after 
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which test compound is administered subcutaneoiisly . The behavior of 
the gerbils is observed after a recovery period, and gerbils receiv- 
ing test compound display a more normal behavior after the recovery 
period. And for hemorrhagic shock, by published procedures used to 
5 evaluate glucocorticoids. The inhibition of angiogenesis associated 
with txmior formation and proliferation is typically evaluated in the 
chick embryo or rabbit cornea, e.g., as reported by J. Folkman, et 
al., supra. 

Sterile aqueous solutions of the angiostatic compounds typically 
10 will contain other components such as preservatives, anti - oxidants , 
chelating agents, or other stabilizers. Suitable preservatives can 
include benzyl alcohol, the parabens. benzalkonium chloride, or 
benzoic acid. Anti-oxidants such as sodium bisulfite, ascorbic acid, 
propyl 3,4,5-trihydroxy benzoate. and the like may be employed. 
15 Chelating agents such as citrate, tartrate, or ethylenediaminetetraa- 
cetic acid (EDTA) may be used. Other additives useful as stabilizers 
of corticosteroid prodrugs (e.g., creatinine, polysorbate 80, and the 
like) may be employed. 

Sterile aqueous solutions of the angiostatic compounds can be 
20 administered to the patient being treated, i.e., a warm blooded 
mammal, including humans, intramuscularly or intravenously or 
orally. Additionally conventional solid dosage forms of the angios- 
tatic compounds can be administered orally to the patient being 
treated. For example, capsules, pills, tablets or powders of the 
25 angiostatic compounds can be formulated in unit dosage forms incor- 
porating conventional fillers, dispersants, preservatives and 
lubricants. Also suppositories providing a sustained release of an 
angiostatic compound can be formulated using conventional inert 
materials such as biodegradable polymers or synthetic silicones, 
30 Heparin fragment means any part of the heparin compoiind having 

substantially the same type of anti -angiogenic activity as heparin. 
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CLAIMS 

1. A method for treating or preventing phospholipase -mediated 
conditions (PMC) in a mamnal susceptible to said PMC which comprises 
administering to said mammal an amount effecive to inhibit phospholi- 
pase Aj, of a compound selected from the group consisting of com- 
5 pounds of the formula 



10 




Formula I 



15 

I. wherein Z is C8-C20 cycloalkyl, 2- or 4-cyclohexylcyclohe:qrl, 
4-bicyclohexylcyclohexyl, 4-bicyclohexenylcyclohexyl, 3-cyclo- 
pentylcyclopentyl. 1-, 3- or 4- (2-decahydronaphthyl)cyclohexyl, 1- or 
2-tetradecahydroanthracenyl, 2- or 3-tetradecahydrophenanthrenyl, 1- 
20 or 2-dodecahydro-lH-phenallyl, 1- or 2 hexadecahydropyrenyl , 1- or 
2-octadecahydrotriphenylenyl, 1- or 2-octadecahydrochrysenyl, 1- or 

2- octadecahydronaphthacenyl, phenylcyclohexyl , adamantyl, pyrenyl, 

3- fluorobiphenylyl, 1- or 2- decalinyl, 1-3-ethyl-A- (4-methoxy- 
pheny 1 ) - 2 -methyl - 3 - cyclohexene - 1 - carboxyl , or 

25 




Formula II 



a. wherein 

D 

Formula 111 
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is 






10 




or f. 




15 L. wherein is H. or OH; 

2. wherein D is H, CH3 , or no bond; 

3. wherein G is nothing, or -►0; 

4. wherein E and J are H, R5O- , or -NCCHg ) - (CH^ )3 -NCCHg )2 ; 

a. wherein R5 is H, C1-C3 alkyl, benzyl, acyl, C(0)H. 
20 HOCH2CH(OH)CH2 , R^-OCCO)^^, iCR^)^^^, 1 - phenyl - IH-tetrazol- 5 -yl, or 
-(CH2)3"N(Rio)(R,i); 

(1) wherein R^^q and Rj^^^ are hydrogen, or methyl; 

(2) wherein R^q and R^^ together are 



25 



30 




or 




wherein is H, NO2 , NHj , OH, OCH3 or halogen; 
wherein X3 is H, NO^ , NHj , OH, or halogen; 
II. wherein is 0, NR^, NR^R^g , N^-R^ R^-R^g X', or -O-C(O)-- 
CH((CH2)3-NH2)(NH2) ; 

A. wherein X' is a pharmaceutic ally acceptable anion; 

B. wherein K^^ is methyl, or b. -O; 

35 C. wherein R^ is H, CHO, -COCH3 , C1-C6 alkyl, - (CH2 -CO2R4 , 

-CH2CH-CH2 . - (CHj )p -X, . - (CH2 )„ -N(R5 ) (R7 ) . - (CH2 )p -0- (CH^ )p -N- 



-(CH2)p-y-C(-NH)-NH2, -(CH2)q-CH(NH2)-C00Ri6. 
N-(Ri,)(Ri5), -(CH2).-NH-C{CH3)2-CH2-C(0)-CH3 , 
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(RgX^?). -(CH2)p-Y-C(=-NH)-NH2. - (CHj ), -CHCNH^ ) -COORje , -(CHj)^-- 
N-(Ri, ) (Ri5 ) . - (CHj )p-NH-C(CH3 )2 -CH^ -C(0) -CH3 , 



-{CH2)^_// 




(CH-) 
2 r 




^8 




10 



■(CH2)p. 



2'2- 



15 



0 
/\ 



H 



■0 



20 




X7 



4 \ 
K NH 



1 

<c 



1 



25 



N N 



S.~H 

30 T 





Re 



C(0)-GH(0CH3)-CH2-C00CH3 , (CHj)^ CH(2,5-dioxo- 



lH-pyrrolyl)C(0)-OCH3 , or 



35 




wo 87/02367 



PCT/US86/02116 



•125- 



1. wherein R^ is H, or C1-C2 alkyl; 

2. wherein X. is OH, OCH3 . OC^Hs . OCH2CH2OH. OTs, OMs. 
CI, Br, azetidinyl, N, -0(013)2, 



10 




^12 



. or 



a.' wherein R^j is C1-C2 alkyl, benzyl, CHjCl. -0, 



CKjCOOCjHj, or C3-C18 straight chain alkyl; 



3. wherein Rg is H. C1-C13 alkyl. benzyl, phenyl, 



15 C(0)CH3 , 



20 



-(CH2)p-»<^~^S 




NO2 




.NH2 



-(CH2)30H, OH. -C(0)-0-C2H5, C(0)CH(0CH3)CH2C(0) -OCH3 , C(0)ai2CH. 
( OCH3 ) C ( 0) - 0CH3 i 2,5- dioxo - IH - pyrrole - 1 - ace tyl , ( CHj ) 3 -0- (CHj )3 - OH , 
25 C(CH3)2-CH2-C(0)-CH3, or -(CH2)p-N(Rio)(Rii); 

a. wherein Rjo and R^ are H, C1-C2 alkyl, (012)3-- 
NHj. or C(0)CH-CH-COOH; 

b. wherein Rjq and R,i together are 



30 



35 





or 



0 A. wherein R, is H, C1-C2 alkyl, -(CH2)p-N(Rio)(Rii), 
CHO, C0-(Ol2)2-C0-NH-(ai2)3-N0H-C0-(ai2)2-C0-NH-(Ol2)5-N0H-C0-ai3. 5- 
fluoro-2,4-dinitrophenyl, -C(0)-CH.C1, or 2,4-dinitrophenyl; 
5. wherein Rg and R^ together are 
(Ol,), 
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a. wherein Xg is 0, NH, NCHg , or N(CH2)^NH2; 

0 

. or 

0 

b. wherein R^^^ and R^g are hydrogen, methyl, or OT- 
(CH2)^-CH(NH2)-C00-CH3 ; 

c. wherein R^g is hydrogen, OCH3 , or NHCCH^ )^ CHCNH^ ) - 

10 .C(0))CH3; ,.3; 
0 





15 




. or 

0 




6. wherein Y is NH, or S; 

7. wherein Rg is H, C1-C2 alkyl, OCH3 , NO^ , NH^ , NHCOCH3 , 
CN, CH2NH2. CONH2, CI, Br, orCOOCHg; 

8. wherein. Rg is H, methyl, benzyl, or -(CH2)pN(R^o )- 

20 (R,^); 

9. wherein R^^ is H, or C1-C6 alkyl; 

10. wherein Rj^s is C1-C6 alkyl; 

11. wherein R^g is H, or C1-C4 alkyl; 

12. wherein and Xq are the same or different and are H. 
25 CH3, CF3. halogen. OH, OCH3 , NOj , NHj , NHR^ , NR^R^ . -CHjNH^ , -CHj- 

m-R^, -S02N(R3)(R^), -CO^R^. CONCR, ) (R^ ) . CH^NCRg ) (R^ ) . or tetra- 
zolyl; 

III. wherein R2 " H, CI -C4 alkyl, benzyl. - (CHg)^ -NCRg ) (R^ ) , 

30 





^8 

35 -(CH2)j-N(-0)(Rs)(R,). - (CHj)^!** (CH^ -Ph) (Rg) (R, ) . -(CHj)^^ (CHjXRj- 
)(R,). (CH2)3-0-C2H3, (CH)2-0-(CH2)20H. CH(CH, ) - (CH, -IJ- (CjHj)^ . or 
C(0)CH{ (CHj ) 3NH2 )NH2 : 
IV. wherein Rj and Rj together are 
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or 

A. wherein Xj is .0, NH, NCH3 , or S; 
,(CH2)2[-0-(CH2)j: 






)2[-0-(CH2)J. 
1- wherein Xg is 0, NH, or NCHg ; 
V. wherein R3 is H, C1.C2 alkyl, or CHjOH; 
10 wherein m is 1-10; 
wherein n is 0-4; 
wherein p is 1-8; 
wherein q is 2-4; 
wherein r is 1-8; 
15 wherein s is 1-8; and 

pharmacologically acceptable salts thereof, except N- (3-IDethoxyestra- 
l, 3 , 5- trien-17^-yl) -N- {3-methylbutyl)-fonnaiiiide; N- (3-hydroxypropyl) - 
N- (3-iDethoxyestra-l, 3, 5-trien-17^-yl) -formamide; N- [ (17^) -3-iiiethoxy- 
estra-l . 3 , 5 (10) - trien-17-yl] -N- (3 -pyridinylmethyl) - formamide; (17B) - 
20 3 - me thoxy - N-methyl -N- ( 3 -me thylbutyl) - es tra- 1 ,3,5(10)- tr ien- 17 • amine ; 
N- [ (17^)-3-methoxyestra-l,3 ,5(10)-trien-17-yl] ] -3-pyridineinethan- 
amine; N- [ (17)?) - 3-methoxyestra-l , 3 , 5(10) -trien-17-yl] - formamide; N- 
[2- (2-hydroxyethocy) ethyl] -N- [ (17)9) -3-methoxyestra-l,3, 5(10)-trien- 
17-yl] -formamide; (17^) -3-methoxy-N-methyl-N-2-propenyl-estra- 
25 1,3, 5(10). trien-17-amlne; N- ( (17^) -3-methoxyestra-l, 3 , 5(10) -trien-17. 
yl] -2-pyridineethanamine; N-dodecyl-N' - [ (17^)-3-methoxyestra-- 
1,3, 5(10) -trien-17-yl] .1,3-propanediame; N- [ (17^) -3-methoxyestra- 
l , 3 , 5 ( 10) - tr ien- 17 -yl] - 4 -pyridineme thanamine ; ( 17^) - 3 -methoxy-N- 
(phenylmethyl) - es tra- 1 , 3 , 5 ( 10) - trien- 17 - amine ; N- [ ( 17^) - 3 -methoxy - 
30 es tra- 1 , 3 , 5 ( 10) - tr ien- 17 -yl ] - 2 - furanme thanamine ; cis-N'-[l,l'- 
bicyclohexyl ] - 2 -yl -N ,N- dimethyl - 1 , 3 -propane diamine (2 1) butanedioic 
acid; N- [ (4-chlorophenyl)methyl] -3-methoxy- (17^) -estra-1, 3 ,5(10) - 
trien- 17 -amine; 3-methoxy-N- [ (4-methoxyphenyl)methyl] -17^-estra- 
1 , 3 , 5 ( 10) - trien- 17 -amine ; N- ( (17^) - 3 -methoxyes tra- 1 . 3 , 5 (10) - trien-17 - 
35 yl ] - 2 - thiopheneme thanamine ; N- [ ( 17^) - 3 -me thoxyes tra- 1,3,5(10)- trien- 
17 -yl] -4 -pyridinee thanamine; 4-[2-[ [ (17^)-3-methoxyestra-l,35(10)- 
trien- 17 -yl] amino] ethyl] -benzenesulf onamide ; 1- (6- [ [ (17^) -3 -me thoxy- 
es tra- 1 , 3 . 5 ( 10) - trien- 17 -yl ] amino jhexyl ) -2 , 5 -pyrrolidinedione ; N- 
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(phenyln.ethyl)-17^-estra-1.3,5(10)-17-ainine; N- [ (17^)-estra-1.3.5- 
(10) -trien-17-yl] -S-pyridinemethanamine ; 17-1 [3- (dimethylainino)pro- 
pyl]inechylamino] .estra-l,3,5(10)-trien-3-ol, 4-azidobenzoate (ester) ; 
N- (phenylmethyl) -5a,170) -androstan-17- amine ; 3-inethoxy-N- (2-phenyl- 
5 ethyl)-17^-estra-l,3.5(10)-trien-17-aiaine; and N-(4- [1,1' -bicyclo- 
hexyl] .4-ylidenecyclohexyl) -3-pyridinemethanamine . 

2.'' A method according to claim 1 wherein the compoxand is selected 
from the group consisting of compounds of Formula I 
10 I. wherein Z is C8-C20 cycloalkyl. 2- or 4-cyclohexylcyclohexyl. 
phenylcyclohexyl , pyrenyl , 1-3 -ethyl-4- (4-methoxyphenyl) -2-methyl-3- 
cyclohexene-l-carboxyl, 4-bicyclohexenylcyclohexyl. 2-fluorobiphenyl- 
4-propyl, or Formula II; 

A. wherein R^o i-S H, or OH; 
15 B. wherein D is CHg , H, or no bond; 

C. wherein Formula III is 




1. wherein E and J are hydrogen, R5O, or -NCCHj ) - (CRj), -N- 

25 (CH3)2; 

2. wherein the 5-6 bond is saturated or unsaturated; 

3. wherein R5 is H, -CHj-CHj-CN, acyl, 1-phenyl-lH- 

tetrazol-5-yl, C1-C3 alkyl, or -{012)3.6 -N(Rio)(Rii) 5 

a. wherein Rm and are hydrogen, or methyl; _ 
30 b. wherein Rio and R^ together are 



35 




4. wherein is H, halogen. OH. or OCH3 ; 

5. wherein X3 is H, or halogen; 
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II. wherein Xj is 0, NRj , or NR^Rja ; 

A. wherein Ri isH, -(CH2)„-N(R6)(R7) , -(CH2),-CH(NH2)-C00Ri5 , 
C(0)-CH(0CH3)-CH2-C00CH3, -(CH2)p.X», CHO, C1-C6 alkyl, -CHjCH-CHj, 



-(CH2)^_y/ 



10 



-(CH^)^ 




■{CH2\-iN" 




15 



20 



25 



Re 




-(CH2)p-+4'' 



(CH2),-C02R» . or (CH2)^CH(2, 5-dioxo-lH-pyrrolyl)C(0) -OCH3 ; 

1. wherein R^ is H, or C1-C2 alkyl; 

2. wherein X» is OH, =0(^3)2, 
N* (CH3 )2 . 

X" 

12 



R 



azetidinyl, or 



a. wherein R^j is benzyl, CHjCl, or CH2COOC2H5; 

CH, 



CH, 



30 



3. wherein Rg is H, C1-C13 n-alkyl, CCOCH, 



-<CH2)p-N, 




NO? 



35 



-(CH2)30H, OH, -C(0)-0-C2H5. C(0)CH(0CH3)CH2C(0) -OCH3 . CWCHjCH- 
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(OCH3)C(0)-OCH3, 2,5-dioxo-lH-pyrrole-l-acetyl, (012)3 -0-(CH2)3 -OH, 
C(CH3)2-CH2-C(0)-CH3 , or -(CH2)p-N(Ri(,)(Rii) ; 

a. wherein R^o and are H. C1-C2 alkyl. (012)3-- 

NHj, or C(0)CH-OI-C00H; 
5. b. wherein B^^ and together are 




4. wherein is H, C1-C2 allcyl-(a!2)p-N(Rio ) (R^) . OlO. 
CO-(CH2)2-C0-NH-(CH2)5-NOH-CO-(CH2)2-C0-NH-(ai2)5-NOH-C0-CH3, -C(0)- 
CHj-Cl, -C(0)-CH2 -Br, 5-fluoro-2,4-dinitrophenyl. or 2,4-dinitro- 
phenyl ; 

15 5. wherein Rg and R^ together are 



,(CH2) 

20 ' 

a. wherein Xg is O, NCH3 . or N(Ol2),NH2 
O 0 

-R 




0 '8 0 

b. wherein Rj^^ and R^g are hydrogen, methyl, or NH- 
(CH2)4 -CH(NH2)-C00-CH3 ; 
30 c- wherein Rj^g is hydrogen, OCH3 , or NH(CH2)4CH(NH2)- 

C(0))CH3; 

6. wherein Rg is H; 

7. wherein Rj^g is hydrogen, or C1-C4 alkyl; 

8. wherein and Xg are the same or different and are 
35 hydrogen, halogen, OH, or OCH3 ; 

III. wherein R^ is H (except when X^ is 0) , C1-C4 allcyl, -{CH2)p-N- 
(Rg)(R,), .(CH2)p-N(-0)(R5)(R7), (CH^ )3 -O-C^H^ , (CH)^ -0- (CH^ )20H, CH- 
(CH3)-(CH2)3-N-(C2H5)2, or C(0)CH((CH2)3NH2 )NH2 ; 
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IV. wherein Rj^ and R^^ together are 

5 A. wherein X5 is NH. or NCH3 ; 

V. wherein R3 is H. or C1-C2 alkyl; 
wherein m is 1-10; 
wherein n is 0-4; 
wherein p is 1-8 

10 wherein q is 2-4 

wherein r is 1-8; and 

pharmacologically acceptable salts thereof. 

3. A compound selected from the group consisting of N-[(17^)-3- 

15 methoxyestra- 1 , 3 . 5 (10) trien-17 -yl ] -N ' - (1 -methylethyl- idene) -1.6- 
hexanediamine ; 4 - [ [ 6 - [ [ ( 17^ ) - 3 -me thoxyes tr a -1,3,5(10)- trien- 17 - 

y 1 ] amino ] hexy 1 ] amino ] - 4 - me thy 1 - 2 - pent anone ; N - [ ( 17^) -2,3- dime thoxy - 
estra-1.3,5(10)-trien-17-yl] -1,6 -hexanediamine; 17- [ (6-aminohexyl) - 
amino] -estra-1 ,3 , 5(10) -triene-2 . 3-diol dihydrobromide ; 2-chloro-N- [6- 

20 [ ( 3 -me thoxyes tra- 1 , 3 , 5 ( 10 ) - trien-17 -yl) amino ]hexyl ] - ace tamide ; N- [ 3 - 
(3-aminopropoxy)estra-1.3,5(10)-trien-17-yl]-N,N' ,N' -trimethyl-1,3- 
propanediamine ; N- [ (5a, 17)9) -Androstan-17-yl] -1 , 6 -hexanediamine; 1- [6- 
[ [ (5a, 17^) -Androstan-17-yl]amino]hexyl] -lH-pyrrole-2 , 5-dione ; 1.3- 
Propanediamine , N - [ 3 - ( 3 - aminopropoxy ) es tra- 1 , 3 , 5 ( 10 ) - tr ien- 17 - yl ] - , 

25 trihydrochloride ; 1, 3 -Propane diamine, ' N- [3- (3- aminopropoxy )estra- 
1 , 3 . 5 (10 ) - tr ien- 17 -yl ] - , tr is ( tr if luoroacetate) ; 1 , 6 -Hexanediamine , 
N- [ 3 - ( 3 - aminopropoxy) es tra- 1 , 3 , 5 (10 ) - trien- 17 -yl ] - . trihydrochloride ; 
Acetic acid, trif luoro- , compd. with 1- [ 6- [ [ 3- (3-aminopropoxy)estra- 
l , 3 . 5 ( 10 ) - trien- 17 - yl ] amino ] hexy 1 ] - IH - pyrrole -2,5- dione (2:1); Ace tic 

30 acid, trifluoro- , compd. with N- [ 3- [ (6-aminohexyl) oxy] estra-1, 3 , 5- 
(10)- trien- 17-yl]-N,N' ,N' -trimethyl-1. 3 -propanediamine (3:1) ; IH- 
Pyrrole-1- acetic acid, 2 , 5-dihydro-a- [4- [ (3-methoxyestra-l , 3 , 5(10) - 
trien- 17 -yl) amino] butyl] -2,5-dioxo- , methyl ester; IH- Pyrrole -2.5- 
dione , 1- [ 3 - [ ( 3 -me thoxyes tra- 1 , 3 , 5 ( 10) - trien- 17 -yl) amino ] propyl ] - ; 

35 1.6- Hexanediamine , N- es tr a - 1 . 3 , 5 ( 10 ) - tr ien- 17 - yl - ; 1.3- Propane - 
diamine , N- [ ( 17^) - 3 - [ 3 - (dime thy lamino ) propoxy ] es tra- 1 . 3 , 5 ( 10 ) - trien- 
17-yl] -N.N' ,N' -trimethyl- ; Propanenitrile, 3- [ [3^, 5a) -17- [ [6-amino- 
hexyl) amino Jestran- 3 -yl]oxy] ; Propanenitrile. 3- [ [ (3a.5a)-17- [ (6- 
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aminohexyl)-amino]estran-3-yl]oxy] ; 1,6-Hexanediainine, N- [ (3^,5q) -3- 
(3 " aminopropoxy) estran- 17 - yl ] - ; 1,6 -Hexanediamine , N-[(3a,5a)-3-(3- 
aminopropo3cy ) es tran- 17 -y 1 ] - ; 1,3- Propanediamine , N - [ ( 3^ , 5a) - 3 - ( 3 - 
aminopropoxy) estran- 17 -yl] -N.N'N' - trimethyl- ; 1, 3 -Propanediamine, N- 
5 [(3tt,5a)-3-(3 - aminopropoxy) es tran- 17 -yl ] - N , N ' N ' - tr ime thy 1 - ; 1,3- 
Propanediamine , N ' - [ ( 3)3 , 5a) - 3 - (3 - aminopropoxy ) est ran- 17 -yl ] -N , N- 

dimethyl - ; 1 - Propanamine , 3 - [ ( 3 -me thoxyes tra- 1 , 3 , 5 ( 10 ) - tr ien- 17 - 
yl) oxy ] - ; and Acetamide , 2 -bromo -N- [ 3- [ ( 3 -methoxyes tra- 1 ,3,5 (10) - 
trien-17-yl)oxy]propyir- , 

10 

4. A compound of the formula 



15 




Formula I 



I. wherein Z is 




Formula II 



30 A. wherein 



D 



35 




Formula III 



is 
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b. 




or f 




1* wherein -D is H; 
10 2. wherein G is -K) or nothing; 

3, wherein R5 is H, 01-03 alkyl. benzyl. C(0)H, (Ql^)2C^, 
c^cyl, l-phenyl-lH-tetra2ol-5-yl. HOCH2CH(OH)CH2 . R^-0C(0)CH2, or- 
(CH2)3-N(Rio)(Rii); 

a. wherein R^q and R^^^ are hydrogen, or methyl; 
15 b. wherein R^q and R^^^ together are 



20 




, or 




25 



30 



II. wherein is 0, NR^ . NR^R^j , • • R^ • R^g X', or -O-C(O)-- 

CH((CH2)3.NH2)(NH2); 

A, wherein X" is a pharmaceutic ally acceptable anion; 

B, wherein R^^ is methyl, or -K); 

C, wherein R^ is H, CHO, -COCH3 , C1-C6 alkyl, - (CH^)^ -CO^R^ . 
CH-CH^ . - (CH2 )p -X, , - (CH2 -NCRg ) (R7 ) . - (CH^ )^ -0- (CH^ )p -N- 

(Re ) ) - ■ (CH2 )p .Y-C(-NH) -NH^ . - (CH2 ), -CH(NH2 ) -COOR.g . - (CH^ )p - 
N-(Ri,)(R,5), -(CH2)j,-NH-0(0H3)2-CH2-C(0)-CH3, 




35 



-(CH2)p-N'^ 




-<C»2>p 



0 

-A 
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10 



15 



0 
/\ 

-CCH2)r-CH— CHj 




-CH. 




N=N 
/ \ 
N NH 

T 

CCH2>r 




-CH 



1 N 



-^"ri — r" 

» , C(O)-CH(0CH3)-CH2-C00CH3 , (CH2)^CH(2, 5-dioxo-lH- 

pyrrolyl)C(0)-0CH3 , or 



20 



•(CH2)r-l'*' 




25 



1. wherein is H, or C1-C2 alkyl; 

2. wherein is OH, OCH3 , OC2H5 , OCHjCHjOH, OTs, OMs, Cl. 
Br, azetidinyl, N, 



-N 



or 



30 



35 



CH- 



N+(CH3)2; 



X" 



R12 



a. wherein R^^ is C1-C2 alkyl, benzyl, CHjCl. -»0, 
CH2COOC2H5, or C3-C18 straight chain alkyl; 

3. wherein Rg is H, C1-C13 alkjrl, benzyl, phenyl, C (0)013, 
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NO? 




.(CH2)30H, OH, -CW-O-C^Hj, C(0)CH(OCH3)CH2C(0) .OCH3 . CWCH^- 
CH(OCH3)C(0)-OCH3, 2, 5^dioxo-lH-pyrrole-l- acetyl, (CH2 )3 -0- (CH^ )3 -OH, 

10 or -(CH2)p-N(R^o)(I^ii)' 

a. wherein R^g and R^^ are H, C1-C2 alkyl, (0112)3-- 

NHj, or C(0)CH-CH-C00H; 

b. wherein R^^ and R^^^ together are 
0 

15 



or 



4. wherein R7 is H, C1-C2 alkyl, - (CHj )p -NCR^g ) (Rj ^ ) . CHO. 
20 C0-(CH2)2-CO.NH-(CH2)5-NOH-C0-(CH2)2-C0-NH-(CH2)5-NOH-C0-CH3, 5- 

fluoro-2,4-dinitrophenyl, or 2,4-dinitrophenyl; 

5. wherein Rg and R7 together are 
^(CH2),,^^^^^ 

25 ^""^(CH2)^--""'^ 

a. wherein Xg is O, NH, NCH3 , or N(CH2)qNH2; 



30 







b. wherein R^^ and Rj^g are hydrogen, methyl, or NH- 
(CH2 )4 -CH(NH2 ) -COO-CH3 ; 

c. wherein R^g is hydrogen, OCH3 , or NHCCHj )^CH(NH2 ) - 

C(0))CH3; 



35 



or 
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6. wherein Y is NH, or S; 

7. wherein Rg is H, C1-C2 alkyl, OCH3 , NOj , NHj , NHCOCH3 , 
CN, CHjNHj, COHHj, CI, Br, or COOCH3 ; 

8. wherein R9 is H, methyl, benzyl, or - (CH2 )pN(Rio ) (R^i ) ; 
5 9. wherein R^^ is H, or C1-C6 alkyl; 

10. wherein Rj5 is C1-C6 alkyl; 

11. wherein Rjg is H, or C1-C4 aUqrl; 

12. wherein X, and Xg are the same or different and are H, 
CH3, CFj, halogen, OH, OCH3 , NOg , NHj , NHR^ , VNR^R^ . -CHjNHj. 

10 -CHjNHRj, -SO^H^^i^O- -CO2R4. C0N(R3)(R^). CHjNCRg) (RJ, or 
tetrazolyl; 

III. wherein Rj is H, C1-C4 allqrl, benzyl, -(CH2)p-N(Rs) (Ry) , 



15 




X8 




-(CH2)p-N(-0)(R6)(R7). - (CH2)pN*(CH2-Ph)(Rj)(R,), - (CH^ )pN* (CH3 ) (Rg - 
20 (CH2)3-0-C2H5. (CH)2-0-(CH2)2 0H, CH(CH3)-(CH2)3-N-(C2H5)2. or 

C(0)CH((CH2)3NH2)NH2 ; 

IV. wherein R^ and Rj together are 

^^^5, or 

A. wherein X5 is 0, NH, NCH3 , or S; 
^^(CH2)2[-0-(CH2)2L 

^(CH2)2[-0-(CH2)2r 
30 B. wherein Xg is O. NH, or NCH3 ; 

V. wherein R3 is H, C1-C2 alkyl, or CH^OH; 
wherein m is 1-10; 

wherein n is 0-4; 
wherein p is 1-8; 
35 wherein q is 2-4; 
wherein r is 1-8; 
wherein s is 2-8; and 

pharmacologically acceptable salts thereof; 
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with the proviso that the compound is not N- [3-(Dimethylainino)- 
propyl ] - 3 -methoxy-N-me thyles tra- 2 , 5 (10) -dien- 17^- amine . 

5. A compoimd of the formula 




15 I. wherein R^q is H, or OH; 

II. wherein D is H, CHg , or no bond; 

III. wherein E is H, -NCCHj ) - (^2)3 -NCCHj )2 , or R5O-; 

A. wherein R5 is H, C1-C3 alkyl, benzyl, C(0)H, (CH2)2CN, acyl, 
l-phenyl-lH-tetra2ol-5-yl, H0CH2CH(0H)CH2 , R^-OC(0)CH2. or -(^2)3- 
20 N(R,o)(Rii); 

1. wherein R^g and are hydrogen, or methyl; 

2. wherein R^^ and R^^^ together are 



25 




30 IV. wherein the 5-6 bond is saturated or unsatxirated; 

V. wherein is 0, NR^ , NR^Rig, N+-R^ R^-R^3 X", or -O-C(O)-- 

CH((CH2)3-NH2)(im2); 

A. wherein X" is a pharmaceutically acceptable anion; 

B. wherein is methyl, or -K); 

35 C. wherein R^ is H, CHO, -COCH3 , C1-C6 alkyl, -{(m^)^'CO^K^ . 

-CH2 CH-CH2 , - (CH2 )p -X, , - (CH2 -N(R^ ) (R7 ) , - (CH2 )p -0- (CH2 )p -N. 

-{CH2)p-y-C(-NH).NH2, -(CH2),-CH(NH2)-C00R,6. -(^2)^-- 
N-(Ri 4 ) (^15 ) ' - (^"2 )p -NH-C(CH3 )2 -CHj -C(0) -CH3 , 
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-(CH3V 




10 



0 
/\ 

-<CH2)r-CH— CHj 



15 




-CH, 



i \ 
N NH 

T 



0 



-CH- 



•0 



20 



N N 





P , C(0)-CH(0CH3)-CH2-C00CH3 , (CH2)^CH(2, 5-dioxo-lH- 

25 pyrrolyl)C(0)-0CH3 , or 



-{CH2)^-|N 




30 



1. wherein R^ is H, or C1-C2 alkyl; 

2. wherein X4 is OH, OCH3 , OCjHj . OCHjCHjOH, OTs, OMs, Cl, 
Br, azetidinyl, N, 

CH, 



35 



n 



-N 

\ 

CH 



. or 
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(013)2; 
^2 

a. wherein R^j 
5 CH2COOC2H5, or C3-C18 straight 
3. wherein Rg is H, 

CH3, 



is C1-C2 alkyl, benzyl, CH^Cl, ->0, 
chain alkyl; 

C1-C13 n-alkyl, benzyl, phenyl, C(0)- 




"2 



15 

-(CH2)30H. OH, -C(0)-0-C2H5, C(0)CH(0CH3)CH2C(0)-0CH3 . C(0)CH2. 
CH(OCH3)C(0)-OCH3, 2 , 5-dioxo-lH-pyrrole-l- acetyl , (^2)3 -0- (CHj )3 -OH, 
or -(CH2)p-N(R^o)(Rii); 

a. wherein R^^ and R^^^ are H, C1-C2 alkyl, (^2)3- 
20 NH2, or C(0)CH=-CH-COOH; 

b. wherein R^q and R^^^ together are 



25 




or 




0 0 

4. wherein R7 is H, C1-C2 alkyl, -{CH2)p-N(Rio)(Rii) , CHO, 
CO- (CH2 )2 -CO-NH- (CH2 ) 5 -NOH-CO- (CH2 )2 -CO-NH- (CH2 )5 -NOH-CO-CHg , 5- 
fluoro-2,4-dinitrophenyl, or 2,A-dinitrophenyl; 
30 5. wherein R^ and Ry together are 



35 



'(CH2) 



^(CH^); 

a. wherein is 0, NH. NCH3 . or N(CH2)qNH2: 
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10 



15 



20 



25 



30 



35 







, or 



b, wherein R^, and R^g are hydrogen, methyl, or HH- 

(CHj )4 -CHCNHj ) -COO-CH3 ; 

c. wherein Rjg is hydrogen, OCH3 . or NH(CH2)^CH(NH2)- 
C(0))CH3: 

0 " 0 



, or 



6. wherein Y is NH, or S; 

7. wherein Rg is H, C1-C2 alkyl, OCH3 . NO2 . NH^ , NHCOCH3 . 

CN, CH2NH2. CONHj. CI. °^ COOCH3; 

8. wherein Rg is H. methyl, benzyl, or - (CHj )pN(Rio ) (Rj,) ; 

9. wherein Rj* is H, or C1-C6 alkyl; 

10. wherein Rj 5 is C1-C6 alkyl; 

11. wherein R^g is H, or C1-C4 alkyl; 

12. wherein and Xg are the same or different and are H. 
CH3, CF3. halogen, OH, OCH3 , NO^, NHj , NHR^ , NR^R^ . -CH^NEj, -CHjNH- 
R2. -SOjNCRgXRJ, -COjR^, C0N(R3)(R,). CH^NCRj ) (R, ) , or tetrazolyl; 
VI. wherein Rj is H. C1-C4 alkyl, benzyl, -(CH2)p-N(R5)(R;), 



-(CH^), 




*8 



.(CH2)j-N(-0)(Rg)(R,). -(CH2)pN*(CH2-Ph)(R6)(R7), -(CH2)pN*(CH3)(R5- 
XR,), (CH2)3-0-C2H5, (CH)2-0-(CH2)2 0H, CH(CH3 ) -(^2)3 -N-CCjHs)^ , or 
C(0)CH( (CH2 ) 3NH2 )NH2 ; 
VII. wherein and together are 

A. wherein X5 is 0. NH, NCH3 . or S; 
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^{CH2)2[-0-(CH2)2r 
B. wherein Xg is O, NH, or NCH3 ; 
5 VIII. wherein R3 is H, C1-C2 alkyl, or CHjOH; 
wherein m is 1-10; 
wherein n is 0-4; 
wherein p is 1-8; 
wherein q is 2-4; 
10 wherein r is 1-8; 

wherein s is 2-8; and 

pharmacologically acceptable salts thereof; 

with the provisos that when D is CH3 , E is R5O wherein is H, C1-C3 
alkyl or acyl, n is 0, and is NR^ , then R2 cannot be H, C1-C4 
15 alkyl, - (CH^ )p -NCRg ) (R7 ) wherein Rg is H or C1-C7 n-alkyl and R^ is H 
or C1-C2 alkyl. 



when R^ is H, C1-C6 alkyl, or - (CHj )„ -NCRg) (R^ ) wherein Rg is H or 
C1-C7 n-alkyl and R^ is H or C1-C2 alkyl; n=n 



20 




\ 



when R^ is H, C1-C6 alkyl, -CH^CH-CHm or 



N 




NH 



25 



30 



then R2 cannot be benzyl; 

when Rj is CHO then Rj cannot be - (CH2)p -N(Re ) (R^ ) wherein Rg is H or 

C1-C7 n-alkyl and R^ is H or C1-C2 alkyl; 

when Rj is COCH3 , then Rj cannot be H or C1-C4 alkyl; 

when Rj^ is ^ 




N 



NH 



35 



8 



or 




then R2 cannot be C1-C4 alkyl or 
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with the proviso that cannot be 0 or NH; 

and that the compound cannot be N- (phenylmethyl)-5a,17^)-androstan- 
17-aInine. 

10 6. A compound of the formula 



15 




20 

I. wherein D is H, CH3 , or no bond; 

II. wherein is O, NRj^ , NR^Ria , N^-Ri-R^-Ria X" . or .O-C(O)-. 
CH((CH2)3-NH2)(NH2); 

A. wherein X" is a pharmaceutically acceptable anion; 
25 B. wherein R^^ is methyl, or -O; 

C. wherein is H, CHO, -COCHg, C1-C6 alkyl, - (0%)^. -COjR^ , 
-CH^CH^CHj. -(CH2)p.X, , -(CH2)„-N(R6)(R7), - (CH^ )p -0- (CH^)^ -K- 
(Rfi ) (R7 ) , - (CHj )p .Y-C(^NH) -NH2 , . (CH2 ), -CHCNHj ) -COOR^ g , - (CH^ )p - 
N-(Ri, ) (R^ 5 ) , • (CHj )p .NH-C(CH3 )^ -CH^ -C(0) .CH3 , 

30 
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0 

/\ 

-(CH2)r-CH— CH^ 



HZZH 
i \ 
N NH 



T 



■o 



10 



N N 



15 





J , C(O)-CH(0CH3)-CH2-C0OCH3. iCR^\CE{2, S-dioxo-lH- 

pyr r o ly 1 ) C ( 0) - OCH3 , or 



-{CH2)^-|M 



20 




1- wherein is H, or C1-C2 alkyl; 

2. wherein is OH, OCH3 , OC^Hj , OCH2CH2OH, OTs. OMs, CI, 



Br, azetidinyl, N, 
CH-, 



25 



. or 



CH, 



r(CH3),; 



30 



R 



12 



a. wherein R^^ C1-C2 alkyl, benzyl, CH^Cl, -K), 

CH2COOC2H5, or C3-C18 straight chain alkyl; 

3, wherein Rg is H, C1-C13 alkyl, benzyl, phenyl, C(0)CH3 , 



35 



^ ■ XX 



NO2 




NH- 



wo 87/02367 



PCT/US86/02116 



-144- 



10 



20 



25 



30 



35 



-(CH2)30H, OH, -C(0)-0-C2H5, C(0)CH(0CH3)CH2C(0) -OCHg , C(0)CHj- 
CH(OCH3)C(0)-OCH3, 2,5-dioxo-lH-pyrrole-l-acet:yl, the same Z sub- 
stituent (including isomers thereof), (0^2)3 -0- (012)3 -OH, 
-(CH2)j,-N(Rio)(Rn); 

a. wherein R^^ and Rjj are H, C1-C2 all^l, (012)3-- 
NHj, or C(O)ai-CH-CO0H; 

b. wherein RjQ and Rjj together are 

0 



or 





4. wherein is H, C1-C2 alkyl, - (CHj )p -N(Rio ) (R^j ) . CHO, 
CO- (CHj )2 -CO-NH- (CHj )5 -NOH-CO- (CHj )2 -CO-NH- (CHj )5 -NOH-CO-CH3 , 5- 

15 fluoro-2,4-dinitrophenyl, or 2 ,4-dinitrophenyl; 

5. wherein R^ and R^ together are 

a. wherein Xg is 0, NH, NCH3 , or N(CH2)^NH2; 

0 



t or 





b. wherein R^y and Rj^g ^^e hydrogen, methyl, or NH- 
(CH2 )^ -CH(NH2 ) -COO-CH3 ; 

c. wherein R^g is hydrogen, OCH3 , or NH(CH2)^CH(NH2)- 

C(0))CH3; 

0 0 



• or 



6. wherein Y is NH, or S; 

7. wherein R3 is H, C1-C2 alkyl, OCH3 , NO^ , NH^ , NHCOCH3 , 
CN. CHjNH^, CONH2, CI, Br, or COOCH3 ; 

8. wherein R^ is H, methyl, benzyl, or - (CH2 )pN(Rj ^ ) (R^ ) ; 
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9. wherein is H, or C1-C6 alkyl; 

10. wherein is C1-C6 alkyl; 

11. wherein R^g is H, or C1-C4 alkyl; 

12. wherein and Xg are the same or different and are H, 
5 CH3, CF3. halogen. OH, OCH3 , NOj , , m1R^ , m.^R^ , -CHjNHj , -CHjNH- 

Rj, -SOjNCRgXRJ. -COjR^, COS(.R^)(R^) . CH2N(R3 ) (R^ > , or tetrazolyl; 
III. wherein R2 is H, C1-C4 alkyl, benzyl, - (CHj )p -NCRg) (R, ) , 



10 




15 -(CH2)p-N(-0)(R6)(R7). -(CH2)pr(CH2-Ph)(R6)(R7), - (CH^ (CH3 ) (Rg - 
)(R,), m2)^'0-C^U^, (CH)2-0-(CH2)iOH, CHCCHg ) - (CH^ )3 -N- (C^Hj )2 , or 

c(0) CH( (CH2 ) 3NH2 ; 

IV. wherein Rj^ and R^ together are 
20 <^ ^^5* 

A. wherein X5 is 0, NH, NCH3 , or S; 
^^(CH2)2[-0-(CH2)2]^ 



25 ^(CH2)2[-0-(CH2)2]^ 

B. wherein Xg is 0, NH, or NCH3 ; 
V. wherein R3 is H, C1-C2 alkyl, or CH^OH; 
wherein m is 1-10; 
wherein n is 0-4; 
30 wherein p is 1-8; 
wherein q is 2-4; 
wherein r is 1-8; 
wherein s is 2-8; and 

pharmacologically acceptable salts thereof; 
35 with the proviso that when D is CH3 , n is 0, and is NR^ , Rl cannot 
be H, -COCH3, or C1-C6 alkyl when R^ is H or C1-C4 alkyl; 
Rj and R^ cannot be 
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15 



— (CH,) 



Xg , and cannot be 



5 and X, cannot be 0 or NH. 



10 



7- A compound of the formula 





20 



25 



30 



35 



I. wherein and X3 are H, NO^ , NHj, OH, or halogen; 

II. wherein J is H, -NCCHg ) -(CH^ )3 -NCCHg )2 . or R^G-; 

A. wherein R5 is H, C1-C3 alkyl, benzyl, C(0)H, (C:H2)2CN, acyl, 
l-phenyl-lH-tetrazol-5-yl, H0CH2CH(0H)CH2 , R^-0C(0)CH2, or -(CH^Ja- 

1, wherein R^^ and R^^^ are hydrogen, or methyl; 
2- wherein R^q and R^^j^ together are 

0 0 



or 





III. wherein is 0, NR^ , NR^R^j, ^"^'^'^3 ^' * -O-C(O)-- 
CH((CH2)3-NH2)(NH2); 

A. wherein X~ Is a phamaceutically accept:able anion; 

B. wherein R^j is methyl, or -*0; 

C. wherein ^is H, CHO, -COCH3 , C1-C6 alkyl, -ica^')!-^^!^* > 
-CH2CH-CH2. -(CH2)j,-X,. -(CH2)„-N(Rs)(R,), -(CH2)j,-0-(CH2)p-N- 
(RsXR?). -(CH2)p-Y-C(-NH)-NH2. -(CH2),-CH(NH2)-C00Rj6 , -(CHj)^-- 
N-(Ri4)(Ri5). -(CH2)p-NH-C{CH,)2-CH2-C(0)-CH3, 
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■(CH2),-h I 



CCH2 



10 



15 



0 
/\ 

-<CH2>r-CH— 




^8 



-CK. 



/ \ 
N NH 

T 



•<CH2>p-*4 



\ /CH 



2'? -9 



•CH 



20 



CH 



N N 

7 1 f< 





, C(0)-CH(0CH3)-CH2-COOCH3 , (CH2)^CH(2, 5-dioxo-lH- 



25 pyrrolyl)C(0)-0CH3 , or 



-(CH2)^-,N 




30 H 

1. wherein is H. or C1-C2 alkyl; 

2. wherein is OH, OCHj , OC^Hj , OCH^CHjOH, OTs, OMs, Cl, 
Br, azetidinyl, N, 

CH. 



-N 



or 



CH- 
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n2 



a. wherein Rj^j C1-C2 alkyl, benzyl, CH^Cl, -K), 



5 CH^COOC^Hj, or C3-C18 straight chain alkyl; 



3. wherein is H, C1-C13 n-all^l, benzyl, phenyl, C(0)- 



CH,, 



10 -CCH2)p-N^ 



O ■ XT" - XT 



-(CH2)30H, OH. -C(0)-0-C2H5, C(0)CH(OCH3)CH2C(O) -OCH3 , C(0)CH2- 
15 CH(OCH3)C(0)-OCH3, 2, S-dioxo-lH-pyrrole-l-acetyl, (CH^ )3 -0- (CH^ )3 -OH, 
or -(CH2)p-N(R,o)(Rii); 

a. wherein R^q and R^^^ are H, C1-C2 alkyl, (CH2)3-- 
NH2. or C(0)CH=-CH-COOH; 

b. wherein R^q and R^^ together are 

20 



, or 



25 



30 



35 





0 0 

4. wherein R7 is H, C1-C2 alkyl, - (CH2 )p -N(R^o ) (R^ ^ ) , CHO, 
CO- (CH^ )2 -CO-NH- (CH2 )5 -NOH-CO- (CHj )2 -CO-NH- (CH2 )5 -NOH-CO-CHg , 5- 
fluoro-2,4-dinitrophenyl, or 2 ,4-dinitrophenyl; 

5. wherein Rg and R^ together are 

a. wherein Xg is 0, NH, NCH3 , or N(CH2),NH2; 
0 



. or 
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b. wherein R^y and R^g are hydrogen, methyl, or NH- 
(CH2)4-CH(NH2)-C00-CH3 ; 

c. wherein 8 is hydrogen, OCH3 , or NH(CH2)^CH(NH2)- 
C(0))CH3; 



[formula 90] , or [formula 91] ; 

6. wherein Y is NH, or S; 

7. wherein Rg is H, C1-C2 alkyl, OCH3 , NO^ , NH^ , NHCOCHg , 
10 CN, CH^NHj, CONH2, CI, Br, or COOCH3 ; 

8. wherein R^ is H, methyl, benzyl, or -(CH2)pN(Rio)(Rii); 

9. wherein R^^ is H, or C1-C6 alkyl; 

10. wherein is C1-C6 alkyl; 

11. wherein R^g is H, or C1-C4 alkyl; 

15 12. wherein and Xg are the same or different and are H, 

CH3, CF3, halogen, OH, OCH3 , NO^ . NH2 , NHR^ , NR^R^ , -CH2NH2, -CH^NH- 
R^. -S02N(R3)(RJ. -CO^R^, C0N(R3){RJ, CH2N(R3 ) (R^ ) , or tetrazolyl; 
IV. wherein R2 is H, C1-C4 alkyl, benzyl, - (CH^ )p -N(Rg ) (R7 ) , 

.9 0 



20 




* or 




0 

-(CH2)p-N(-0)(Rg)(R7), -(CH2)pN+(CH2-Ph)(R6)(R7), - (CH^ )pN+ (CH3 ) (R^ - 
25 )(R7), (CH2)3-0-C2H5, (CH)2-0-(CH2)20H, CHCCHj ) - (CH^ )3 -N- (C^Hj )2 . or 
C(0)CH((CH2)3NH2)NH2 ; 
V. wherein R^ and R^ together are 



<r . or 

A. wherein Xj is 0, NH, NCH3 , or S; 
^^(CH^ )2 [ -O- (CH^ )2 



^^Xg ; 



^(CH2)^[-0-(CH2)2: 
35 B. wherein X^, is 0, NH, or NCH3 ; 

VI. wherein R3 is H, C1-C2 alkyl, or CH2OH; 
wherein m is 1-10; 
wherein n is 0-4; 
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wherein p is 1-8 
wherein q is 2-4 
wherein r is 1-8 
wherein s is 2-8; and 
5 pharmacologically acceptable salts thereof; 

with the provisos that when and X3 are H and J is R5O wherein R5 
is H, C1-C3 alkfl or acyl and is NR^ , then cannot be H. C1-C4 
alkyl or - (CH^ )p -NCRg ) (R^ ) when R^ is H or - (CH^ )^-N(R6 ) (R7 ) wherein 
Rg is C1-C2 n- alkyl and R^ is C1-C2 alkyl; 

10 when X^ , X3 , and J are H, and X^ is NR^^ , then cannot be H or C1-C4 
alkyl when R^ is C1-C6 alkyl or -(CH2)p-X^ wherein X^^ is OH; 
and excepting N- (3-methoxyestra-l, 3, 5-trien-17;3-yl) -N- (3 -methyl- 
butyl) -formamide; N- (3-hydrox3rpropyl) -N- (3-methoxyestra-l , 3 , 5- trien- 
iy^-yl) -formamide ; N-[(17)9)-3-methoxyestra-l,3.5(10)-trien-17-yl]-N- 

15 (3-pyridinylmethyl) -formamide ; (17B) -3-methoxy-N-methyl-N- (3-methyl- 
butyl)-estra-l,3,5(10)-trien-17-amine; N- [(17)9)-3-methoxyestra- 
l, 3 ,5(10) -trien-17-yl] ] -3-pyridinemethanamine; N- [ (17^) -3-methoxy- 
estra-l,3 ,5(10) -trien-17-yl] -formamide; N-[2-(2-hydroxyethocy)ethyl]- 
N- [ (17^) -3-methoxyestra-l , 3 , 5 (10) -trien-17-yl] -formamide; (17^) -3- 

20 methoxy-N-methyl-N-2-propenyl-estra-l,3,5(10)-trien-17-amine; N- 
[ (17^) - 3-methoxyestra-l , 3 ,5(10) -trien-17-yl] -2-pyridineethanamine ; N- 
dodecyl-N' -[ (17^) -3-methoxyestra-l, 3, 5(10) -trien-17-yl] -1,3 -propane- 
diame; N- [ (17^) -3-methoxyestra-l, 3 ,5(10) -trien-17-yl] -4-pyridine- 
methanamine ; (17^) -3-methoxy-N- (phenylmethyl) -estra-1 , 3 , 5 (10) - trien- 

25 17 - amine ; N- [ ( 17^) - 3 -me thoxyestra- 1 , 3 , 5 (10) - trien- 17 -yl ] - 2 - f uran- 

methanamine; N- [ (4-chlorophenyl)methyl] - 3-methoxy- (17;9) -estra- 

l , 3 , 5 (10) - trien- 17 - amine ; 3 -methoxy-N- [ (4 -methoxyphenyl) methyl ] - 17 fi- 
estra-1.3,5(10)-trien-17-amine; N- [(17)9) -3-methoxyestra-l, 3, 5(10)- 
tr ien- 17 -yl ] - 2 - thiophenemethanamine ; N- [ ( 17^) - 3 -me thoxyestra- 1,3,5- 

30 (10) -trien-17-yl] -4-pyridineethanamine ; 4- [2- [ [ (17^5) -3-methoxyestra- 
l , 35 ( 10) - trien- 17 -yl ] amino ] ethyl ] -benzene sulfonamide ; l-[6-[[(17^)-3- 
me thoxyestra- 1 , 3 , 5 ( 10 ) - trien- 17 -yl ] amino ] hexyl ] - 2 , 5 -pyrrolidinedione ; 
N- (phenylmethyl) -17)5-estra-l , 3 , 5(10) -17 -amine; N- [ (17j3) -estra-1 , 3,5- 
(10)-trien-17-yl] -3-pyridinemethanamine; 17- [ [3- ( dime thy lamino)pro- 

35 pyl]methylamino]-estra-l,3,5(10)-trien-3-ol, 4-azidobenzoate (ester); 
and 3 -methoxy-N- (2-phenylethyl)-17^-estra-l, 3. 5 (10) -trien- 17 -amine. 



8 , A compound of the formula 
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5 




Formula I 



10 I. wherein Z is C8-C20 cycloalkyl, 2- or 4-cyclohexylcyclohexyl, 4- 
-bicyclohexylcyclohexyl , 4-bicyclohexenylcyclohexyl , 3-cyclopentyl- 
cyclopentyl, 3- or 4- (2-decahydronaphthyl)cyclohexyl, 1- or 

2 - 1 e tradecahydroanthracenyl , 2 - or 3 - te trade cahydrophenanthrenyl . 1- 
or 2-dodecahydro-lH-phenallyl, 1- or 2 hexadecahydropyrenyl. 1- or 

15 2-octadecahydrotriphenylenyl, 1- or 2-octadecahydrochrysenyl, 1- or 
2 -octadecahydronaphthacenyl , phenyl eye 1 oh exyl , adamantyl , pyrenyl , 
3-fluorobiphenylyl. or 1- or 2- decalinyl; 

II. wherein is O, NR^ , NR^Ria , N^ Ri-Rj Rij X", or -O-C(O)-- 
CH((CH2)3-NH2)(NH2); 
20 A. wherein X" is a pharmaceutically acceptable anion; 

B. wherein R^^^ is methyl, or -►O; 

C. wherein R^ is H. CHO. -COCH3 . C1-C6 alkyl, - (CHj)^ -CO^R^ , 
-CH2CH-CH2 , - (CH2 )p -X^ . . (CH^ )^ -N(Rg • {CH2 )p -0- (CHj )p -N- 
(RgXR,). -(CH2)p-Y-C(-NH)-NH2, - (CH^ -CHCNH^ ) -COOR.g , -(CH^),,- 



25 N-(R,, ) (R^5 ) , - (CH2 )p -NH-C(CH3 )2 -CH^ -C(6) -CH3 , 
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'8 



N 




»2>r 



NH 




5 





.Re 



N N 



-CH. 





15 C(0)-CH(OCH3)-CH2-COOCH3 , or (CH2)4CH(2,5-dioxo-lH-pyrrolyl)C(0)- 
OCH3; 

III. wherein is H, or C1-C2 alkyl; 

A. wherein is OH, OCH3 , OC2H5, OCHjCHjOH, OTs, OMs, CI, Br, 
' azetidinyl, N, 



1. wherein R^j is C1-C2 alkyl, benzyl, CH^Cl, ■*0, 
CH2COOC2H5, or C3-C18 straight chain alkyl; 

B. wherein Rg is H, C1-C13 n-allcyrl, benzyl, phenyl, CCOCHj, 




or 



25 



R, 



•12 



30 





35 



-(CH2)30H, OH. -CW-O-C^Hj. C(0)CH(OCH3)CH2C(0) -OCH3 , CCOCHj- 
CH(0CHj)C(0)-0CH3, 2,5-dioxo-lH-pyrrole-l-acetyl. (CHj ), -0- (CHj )3 -OH, 

or -(CH2)p-N{Rio)(Rii): 
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20 



1. wherein Rj^o and R^^ are H, C1-C2 alkyl, (CH2)3-NH2, or 
C(0)CH-CH-COOH; 

2, wherein R^^ and R^^ together are 

0 




or 



» or 




C. wherein Ry is^ H. C1-C2 alkyl, - (CH^ )p -N(R^o ) (R^ ) , CHO, CO- 
10 (CH2 )2 -CO-NH- (CH2 )5 -NOH-CO- (CH^ )2 -CO-NH- (CHj, ) 5 -NOH-CO-CH3 , 5-fluoro- 
2,4-dinitrophenyl, or 2,4-dinitrophenyl; 
D, wherein Rg and R^ together are 

15 ^^(CH^),^^ 

1. wherein Xg is 0, NH, NCH3 , or N(CH2)qNH2; 




, or 




2. wherein R^^ and R^g are hydrogen, methyl, or NH-CCHj)^- 
CH(NH2)-COO-CH3 ; 

25 3. wherein R^g is hydrogen, OCH3 , or NH(CH2 )4 CH(NH2 ) - 

C(0))CH3; 

0 



30 




, or 




E. wherein Y is NH, or S; 

F. wherein Rg is H, C1-C2 alkyl, OCH3 , NO^ , NH2 , NHCOCH3 . CN. 
CH2NH2. CONH2, CI, Br, or COOCH3; 

35 G, wherein Rj is H, methyl, benzyl, or - (CH2)pN(Rjo ) (R^ ^ ) ; 

H. wherein R^^ is H, or C1-C6 alkyl; 

I. wherein R^^ is C1-C6 alkyl; 

J. wherein Rjg is H, or C1-C4 alkyl; 
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10 



15 



25 



30 



K. wherein and Xg are the same or different and are H, CHj , 
CF3, halogen, OH, OCH3 , NOj , NH^ , NHR^ , NR^R^, -CH2NH2 , -CH^NHRj , 
-S02N(R3)(R^), -CO2R4, CONCRgXR^). CH2N(R3 ) (R^ ) , or tetrazolyl; 
IV. wherein R^ is H, C1-C4 alkyl, benzyl, - (CHj )p -N(Re ) (R, ) . 



-(CHJ 



Vt 





^8 



- (CH2 )p -N(-O) (Re ) (R7 ) , - (CH2 )pN+ (CH2 - Ph) (R5 ) (R7 ) , - (CH2 )pN* (CH3 ) - 
(R6)CR7), (CH2)3-0-C2H5, (CH)2-0-(CH2)2 0H, CH(CH3)-(CH2)3-N-(C^H5)2, 
or C(0)CH((CH2)3NH2)NH2; 
V. wherein and R2 together are 
^(CH2) 



X5, or 



wherein X^ is 0, NH, NCH3 , or S; 
(CH2)2[-0-(CH2)2]^ 




20 



^^(CH2)2[-0-(CH2)2]- 
B. wherein Xg is O, NH, or NCH3 ; 
VI. wherein R3 is H, C1-C2 alkjrl, or CH2OH; 
wherein m is 1-10; 
wherein n is 0-4; 
wherein p is 1-8 
wherein q is 2-4 
wherein r is 1-8 
wherein s is 2-8; and 

pharmacologically acceptable salts thereof; 

with the proviso that when 2 is adamantyl, n is 0, Xj is and R^ 
is H, Cl-CS allgrl, -CHO, -CH2CH-CH2 . -(CH2)„- (Rg ) (R^ ) wherein Rg and 
R7 are C1-C4 alkyl or -(CH2)p-X^ wherein p is 2-4 and X^ is N, OH, 
OCH3 , OC2H5 or OCH2CH2OH. then Rj cannot be H or C1-C4 alkyl; 
with the proviso that when Z is C8-C12 cycloalkyl, n is 0, X^ is NRj 
35 wherein R^ is H, C1-C6 allgrl, CH2CH-CH2, -CHO, -COCH3 , -(CH2) -X^ 
wherein X^ is OH, (CH2)„-N(R^)(R7) wherein R^ and Ry are H or CH3 , 
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wherein and Xg are H or -(CH2)p-Y-C(-NH) -NH^ , then cannot be H 
or C1-C4 alkyl; 

with the proviso that when Z is C12 cycloalkyl, n is 0, X^ is NR^ and 
Ri is CH3 or -(CH2)3-N'{R6)(R7) wherein Rg and R7 are C2 alkyl, then 

10 R2 cannot be H; 

with the proviso that when Z is C12 cycloalkyl, n is 0, X^ is NR^Rij 
wherein R^ and R^g are CH3 , then R^ cannot be CHg ; and 
with the proviso that when Z is phenylcyclohexyl , n is 0, X^ is NR^ 
wherein either of R^ or R^ is - (CH^ )3N(CH3 )2 , then the other cannot 

15 be H; 

and with the proviso that the compound is not cis-N' - [1 , 1' -bicyclo- 
hexyl]-2-yl-N,N-dimethyl-1.3-propanediamine(2 1) butanedioic acid; or 
N-(4-[l,l' -bicyclohexyl] -4-ylidenecyclohexyl)-3-pyridineiDethanamine. 

20 9, A method for treating diabetes in a mammal comprising adminis- 
tering to said mammal an amount effective to alleviate said diabetes, 
of a compound selected from the group consisting of compounds of the 
formula 

25 



30 




Formula I 



35 



I. wherein Z is 4-bicyclohexenylcyclohexyl, C8-C20 cycloalkyl, or 
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Formula II 



10 



15 



IS 



A. wherein R^q is H, or OH; 

B . wherein 





or 



Formula III 




20 1. wherein the dashed line indicates that the 5-6 hond is 

saturated or unsatxirated; 

2. wherein D is H or CH3 ; 

3. wherein E and J are hydrogen or R5O-; 

a. wherein R5 is hydrogen, C1-C3 alkyl, -CH^-CH^CH^, 
25 -CH2-(CH2)2-0H. or H0CH2CH(0H)CH2-; 

4. wherein and X3 are hydrogen; 
II. wherein is NR^ , NR^R^j ; 

A. wherein R^g is -►O; 

B. wherein R^ is 

30 



35 



"8 




CH(CH2 0H) -CH(OH) (phenyl) , -CH(phenyl)2 , - (phenyl) -CHj - (3-pyridinyl) , 
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hydrogen, -CHO, C1-C6 allgrl, - (CHj -COjR^ , -CHjCH-CHj, -(CH2)p-X^,. 
(CH2)„-N(Rg)(R7), 



-<CH2>p- 




0 

A 



10 



-CH, 



•<X) 



-CH 



V] 



15 



, or 




X7 



20 



1. wherein is 

N*(CH3)2; 
I X" 

Rl2 

a. wherein CH2CI; 

2. wherein Rg is C1-C13 alkyl. 



25 



or 




NO2 



30 



35 



3. wherein R7 is C1-C2 alkyl; 

4. wherein Rg and R^ together are 

5. wherein Xg Is 0; 

6. wherein R, is hydrogen, or NO^ ; 
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7. wherein Xy and Xg are the same or different and are 
hydrogen. CHg , CFg , halogen, OH, OCH3 , NOj , NR^R^ , -SOjNCRg) (R^ ) , 
-C02R^, CONCRgXR^), CH^NCRgXRJ, or tetrazolyl; 

5 III. wherein R^ is hydrogen, - (CH^ )p -NCRg ) (R7 ) . -(CH2)p-N(-K))- 



10 




(CH2)3-0-C2H5. (CH2)2"0-(CH2)-0H, COCH3 , 



15 



■{CH2)2-I^ 




20 phenylethyl, or C1-C5 alkyl; 

IV. wherein R^^ and together are 



25 



30 



(CH2) 



wherein X5 is 0 




or 



NCH3 , or S; 



V. wherein R3 and R^ are hydrogen, C1-C2 alkyl, CH^OH, or nothing; 
wherein n is 0-1; 
wherein p is 1-8 
wherein q is 2-4 
wherein r is 1-8; and 

pharmacologically acceptable salts thereof. 



35 



10. A compound selected from the group consisting of 3-methoxy-N- 
(3-methylbutyl) -N- [ [3- (trifluoromethyl)phenyllmethyl]-estra-l,3,5- 
(10) - trien-17-amine hemihydrate; 3-methoxy-N- [ (4-methylphenyl) - 
methyl) -phenyl)methyl]-estra-l, 3. 5(10) -trien-17 -amine; 3-methoxy-N- 
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( 1 -phenyle thyl ) - es tr a- 1 , 3 , 5 ( 10 ) - tr ien- 17 - amine ; 1 - [ 2 - [ [ ( 17^) - 3 - 

methoxyestra-1 , 3 , 5 (10) -trien- 17 -yl ] amino ] ethyl ] -2(1H) -pyridinone ; 
17^- [ (2- (4-aminosulfonylphenyl)ethyl)amino] -androstane [U-76781E] ; 
(20s)-20-N-(3-tr if luorome thyl ) benzyl - 19 - norpr egna- 1,3,5(10)- tr iene - 
5 20-amine [76981] . 

11. A method according to claini 1 wherein said compound is 
selected from the group consisting of: 

N - [3 - (Dime thyl amino) propyl] -3-methoxy-N-methylestra-l , 3 ,5(10) - 

10 trien- 17^- amine; N- [3' - (dime thy lamino) propyl] -3-methoxy-N-niethylest- 
ra-2 ,5(10) - dien- 17^- amine ; N- [3' - (dimethylamino) propyl] -3-inechoxy-N- 
methylestra-2, 5(10) -dien-17^-amine disuccinate; N- [ 3- (dime thyl- 
amino)propyl] -3-methoxyestra-l,3 , 5(10) -trien-17^-amine dihydrochlori - 
de; N - [3 - ( chlbrome thy 1 dime thy 1 ammonium) propyl ] - 3 - me thoxye s tra - 

15 1, 3 , 5(10) -trien- 17)3 -amine chloride; N-methyl-N- [ 3- (dimethylamino)pro- 
py 1 ] - 3 - me thoxye stra-l,3,5(10)-trien-17^ - amine , me thy 1 ene chl o r i de 
adduct ; N -methyl -N- [3 - (me thyl amino) propyl] -3-methoxyestra-l , 3 , 5 (10) - 
trien- 17^- amine; N-methyl-N- (2-propenyl) - 3-methoxyestra-l, 3, 5 (10) - 
trien- 17^- amine; N- [3 - (trimethylammonium)propyl] -3-methoxy-N-methyle- 

20 stra-2,5(10)-dien-17^-amine iodide; N- [3- (dime thy lb enzyl am- 

monium) propyl] -N-methyl - 3-methoxyestra - 1 , 3 , 5 (10) - trien- 17^3- amine 
chloride; N- [3- (dimethylcarbethoxymethyl ammonium) propyl] -N-methyl-3- 
methoxyestra-1, 3 , 5(10) - trien,- 17^-amine chloride ; N- [3-(dimethyl- 
amino)propyl] -N-methyl -3-methoxyestra-l, 3, 5(10) - trien- 17^- amine, N- 

25 mono-oxide and N,N' -dioxide; N- [3- (dime thylamino)propyl] -N-methyl- 3 - 
(l-phenyl-5-tetrazolyloxyestra-l, 3 , 5(10) - trien- 17j9- amine; N- [3- 

(dimethylamino)propyl] -N-methylestra-1, 3 , 5 (10) - trien-17^-amine ; N- [3- 
(Dimethylamino)propyl] -N-methyl-3-acetoxyestra-l,3,5(10)-trien-17^- 
amine; N- [3- (dime thy lamino) propyl] -N-methyl-3-butyroxyestra-l,3,5(l- 

30 0) - trien- 17^- amine ; 4-bromo-N- [3 - (dimethylamino) propyl] -N-methyl- 3- 
hydroxyestra- 1 , 3 , 5 ( 10) - trien- 17^ -amine ; N- [ 3 - ( dimethylamino) propyl ] - 
N-formyl-5a-androstan-17^-amine; N- [3 - (dimethylamino) propyl] -N- 

me thyl - 5a - andr o s tan - 17 j9 - amine ; N - ( 3 - hy dr oxyp r opy 1 ) - N - me thy 1 - 3 - 

methoxyestra-1, 3, 5(10) -triene-17^-amine; N- (3-ethoxypropyl) -N-formyl- 

35 3-methoxyestra-l, 3 , 5(10)- triene-17^-amine; N- (3-ethoxypropyl) - 3- 

me thoxyes tr a- 1,3,5(10)- cr iene -lip- amine ; N - ( 3 - e thoxypr opy 1 ) - N -me thyl - 
3-methoxyestra-l, 3 ,5(10)-triene-17^-amine; N- [ 2 - (2-hydroxyethoxy)eth- 
yl] -N-rae thyl -3-methoxyestra-l, 3 ,5(10) -triene -17^ -amine ; N- [2-(di- 
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methylamino)ethyl] -N-forinyl-3-methoxyestra-l ,3 ,5(10)-triene-17^- 
amine ; N- [ 2- (dimethylainino)ethyl] -N-iDethyl-3-methoxyestra-l, 3 , 5 (10) - 
triene- 17^ -amine disuccinate salt; N- [2- (dimethylaiiiino)ethyl] -3- 
methoxy-N-methylestra-2 ,5(10) -dien- 17^- amine disuccinate salt; N- [4- 
5 (dimethylamino)butyl] - 3-methoxyestra-l, 3 ,5(10) -trien-17^-amine 
dihydrochloride ; (I'R or S)-N-(4' -die tbylamino-1 -methyl) butyl- 3 - 
methoxyestra-l,3,5(10)-trien-17)9-amine; 17^- [l-(4-methyl)pipera2iny- 
1 ] - 3 - me thoxyes tra- 1 , 3 , 5 (10 ) - triene ; 17^ - [ 1 - (4 - methyl ) p iperaz iny 1 ] - 3 - 
methoxyes tra- 2 , 5 ( 10 ) - diene ; N- [ 2 - (N' -morpholino) ethyl ] - 3 -me thoxyes t- 

10 ra-1, 3 , 5(10) -trien- 17^- amine dihydrochloride ; N- [ 3 - (N' -roor- 

pho lino ) propyl] - 3 -methoxyes tra- 1 , 3 , 5 (10 ) - tr ien- 17j9- amine ; N- [ 2 - ( 2 ' - 
morpholinoethyl)aminoethyl] -3-methoxyestra-l ,3 ,5(10) -trien- 17^ -amine 
trihydrochloride ; 3-methoxy-N- [3- (pyrrolidin-2-on-l-yl)propyl]estra- 
l,3,5(10) -trien-17y9-amine acetate; N- [3- (imidazoyl) propyl ] -3-methoxy - 

15 estra-l,3,5(10)-trien-17^-amine acetate; 3-methoxy-N- [2- (1-me thy Ipyr- 
rol - 2 - y 1 ) e thyl ] es tr a- 1 , 3 , 5 ( 10 ) - tr ien-. 17)3- amine ; N - ( 2 - f urf ury 1 ) - 3 - 

methoxyestra- 1 , 3 ,5(10) - trien- 17^-amine ; N-cyclopentadecyl-N- (3- 

dimethylaminopropyl) -N-formylamine ; N-cyclopentadecyl-N- (3-dimethyla- 
minopropyl) amine, acetic acid salt; N-cyclopentyldecyl-N- [3-(dimethy- 

20 lamino)propyl ] -N- me thyl amine ; N-cyclopentyldecyl-N- (3 -dimethyl- 

aminopropyl)-N-methylamine, disuccinate salt; N- [3-dimethylam- 
moniumpropyl] -cyclododecamine acetate; N,N-bis[3- (dime thy lamino) prop- 
yl] -cyclododecamine; N- [N' ,N' -di- (2-aminoethyl) -2-aminoethyl] -N- 
cyclopentadecylamine ; cis- and trans- 2-cyclohexyl-N- [ 3- (dimethyl- 

25 amino ) pr opyl ] -1-aminocyclohexane; cis- and trans-4-cyclohexyl-N- [3- 
(dimethylamino)propyl] -1-aminocyclohexane ; cis- and trans-N- (4- 
aminobutyl) -4 -eye lohexyl- 1-aminocyclohexane; cis- and trans-N- [ 3- 
(Dimethylamino)propyl] -4-phenyl-l-aminocyclohexane; trans-1- (3- 

die thy laminopropyl ) aminodecalin ; trans - 1 - ( 3 - diethylaminopr opyl - 

30 ) aminodecalin-dihydrochloride salt ; 2 - [N- (3 -dimethy laminopropyl) ] ada- 
mantanamine, disuccinate salt; N- (3-dimethylaminopropyl) -N-methyl-5Q- 
choles tan- 3 £ - amine , disuccinate salt ; [ 3 - ( dime thylamino ) propyl ] - 1 - 
aminomethylpyrene ; (1,1' -biphenyl) -4-acetamide ,N- (3-dimethylaminopro- 
pyl) -2-fluoro-a-methyl; 3-cyclohexene-l-carboxamide,N- (3-dimethylami- 

35 nopropyl) -3 -ethyl-4- (4-methox3rphenyl) -2-methyl; 3-methoxy-N- (2' - 

P3rridinylmethyl)estra-1 ,3 , 5(10) -trien-17j9-amine hydrochloride; 3- 
merhoxy-N- [{2- [N' - (5-nitro-2-pyridinyl)amino]ethyl] )estra-l, 3 , 5(10) - 
trien-17)5-aiiiine; N-cyclopentadecyl-N- (3-pyridylmethyl)amine; N- 



wo 87/02367 



PCT/US86/02116 



-161- 

cyclopentadecyl-N- (3-pyridylinethyl)amine succinate salt; cis- and 
trans - 4 - eye lohexyl - 1 - [ ( 3 -methylpyr idyl) amino ] cyclohexane ; N- ( 3 - 

aminopropyl) - 3-methoxyestra-l, 3 , 5(10) - trien-17)9-aiiiine ; N,N' -bis(3- 
methoxy-l , 3 , 5 (10) -estratrien-17-yl) -1 , 3-propanediaiiiine; N- (3-aininopr- 
5 opyl) -3-methoxyestra-l,3 ,5(10) - trien-17^-ainine dihydrochloride ; N,N' - 
bis(3-iiiethoxy-l, 3,5(10)-estratrien-17-yl)-l, 3-propanediamine disuc- 
cinate ; (A-aminobutyl) - 3-methoxyestra-l , 3 » 5(10) - trien- 17^- amine ; 

N , N ' - ( 1 , 4 - bu t ane diyl)bis[3 -methoxyes tr a - 1 , 3 , 5 ( 10 ) - tr ien - 17)9 - amine ] ; 
N - [ 4 - aminobuty 1 ] - 3 - me thoxy es tr a -1,3,5(10) - tr ien- 17^ - amine disuc - 

10 cinate ; N- (5-aminopentyl) -3-methoxyestra-l ,3,5 (10) - tr ien- 17)9 -amine ; 
N- (aminopentyl) -3-methoxyestra-l , 3 , 5 (10) - triene-17^-amine , dihydroch- 
loride ; N- (3 -me thoxy- 1 , 3 , 5(10) - estratrien-17-yl) -1 , 6-hexanediamine 
and the corresponding dihydrochloride salt; N- (3 -me thoxy- 1,3, 5(10) - 
estratrien-17-yl)-l,8-cctanediamine; N- (3 -me thoxy- 1, 3,5(10) -estra- 

15 trien-17-yl) -1, 10 -decane diamine ; N- (4-amino-4-carbomethoxybutyl) - 3- 
methoxyestra-l,3,5(10) - tr ien- 17^ -amine; N-acetyl-N' - (3-methoxy- 

1, 3 , 5(10) - estratrien-17-yl) -1, 6-hexanediamine ; N- [6 - ( f ormy lamino ) - 
hexyl] -3-methoxy-l, 3 ,5(10) -estratrien- 17)9- amine; N- [6 - (ethoxycar- 
b onyl amino )hexyl] - 3-methoxy-l, 3 , 5 (10) - estratrien-17^-amine ; N- [6- 

20 (2 , 5 -dimethylpyrrolyl)hexyI ] -3-methoxy-l , 3 . 5 (10) -estratrien-17^- 
amine; 3-methoxy-N-methyl-estra-l, 3 , 5(10) - trien-17^-amine and the 
corresponding 17a-epimer; N- [3- (3-aminopropyl)amino]propyl-3-methoxy- 
estra-l , 3 , 5(10) - trien-17^-amine and the corresponding N,N'-dimer; N- 
[ 3 - ( 3 - aminopropyl) amino] propyl - 3-methoxyestra-l ,3 , 5(10) -trien-17^- 

25 amine trisuccinate ; N- [3- (3-aminopropyl)amino]propyl-3-methoxyestra- 
l , 3 , 5 ( 10) - trien- 17)9- amine , trihydrochloride ; N- ( 3 -me thoxy ) - 1 , 3 , 5 (10) - 
estratrien-17-yl)-N' - (3-dimethylamino)propyl-l , 3-propanediamine and 
trihydrochloride salt ; N- ( 3 -me thoxy- 1 , 3 , 5 ( 10) - es tratrien- 17 -yl ) - di - 
ethylene triamine and the corresponding trihydrochloride salt; N-(3- 

30 Methoxy-1, 3 , 5(10) -estratrien-17-yl) -l,4-bis(3-aminopropyl)piperazine ; 
N- (5, 9-diazanonan-l-yl) -3-methoxyestra-l, 3 ,5(10) - trien-17^-amine; N- 
(5 ,9-diazanonan-l-yl) -3-methoxy-estra-l, 3 , 5(10) - trien- 17^- amine 
trihydrochloride ; 3-methoxy-N- (4,9 ,13- triazatridecan-l-yl) -estra- 

1,3, 5 (10) - trien- 17^- amine ; 3-methoxy-N- (4,9, 13- triazatridecan-l-yl) - 

35 es tra -1,3,5(10)- trien- 17)9- amine te trahydrochloride ; N , N ' , N ' - trime th - 
yl-N- [1- (3-methoxy-l , 3 , 5(10) -estratrien- 17 -yl) ethyl] -1,3 -propanediam- 
ine; N-(N' ,N' -3-dimethylamino)propyl-a-methyl-3-methoxy-l , 3,5(10)-- 
estratrien-17-methaneamine; 3-methoxy-17 - (3-dimethylamino-l-oxopropy- 
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l)-l,3,5(10)-estratriene; 3-methoxyestra-l,3,5(10) -trien-17^-ol, 

ornithine ester bis(trifluoroacetate) ; 3-methoxyestra-l,3,5(10)- 
trien-17^-ol, 3- (diinethylamino)propyl ether methane sulfonate; N-[3- 
dimethylamino)propyl] -3-iiiethoxyestra-l , 3 , 5(10) -trien- 17a- amine ; N- [3- 
5 dimethyl amino) propyl) - 3-methoxyestra- 1 , 3 , 5 (10) - trien-17a-amine 
disuccinate; N- [3-dimethylamino)propyl] -N-methyl-ll^Thydroxy-5Q- 

androstan-17)9-amine; N-cyclopentadecyl-1, 3-propanediamine; N,N' - 
bis (cyclopentadecyl) - 1 , 3-propanediamine ; N , N' -bis (cyclopentadecyl) - 
1 , 3-propanediamine dihydrochloride ; N- cyclopentadecyl -1,3 -propane - 
10 diamine, dihydrochloride; N-cyclohexyl-N' -dodecy 1-1 , 3-propanediamine . 

12. A method according to claim 9 wherein said compound is selected 
from the group consisting of: 

N- [3-(Dimethylamino)propyl] - [N] -formyl-3-methoxyestra-l,3 ,5(10)- 

15 trien- 17^ -amine; N- [3- (dimethylamino) propyl ] -3-me thoxy-N-methylestra- 
1,3,5 (10) - trien-17^-amine ; N- [ 3 ' - (dimethylamino) propyl ] -3-methoxy-N- 
methyles tra- 2 , 5 (10) -di en - 17^ - amine ; N-me thyl - N- [ 3 - ( dimethylamino ) pro - 
pyl) -3-me thoxyestra- 1,3 ,5(10) -trien-17)?-amine methylene chloride 
adduct; N- [3- (dime thyl amino) propyl] -N-methyl-3-methoxyestra-l , 3 ,5(1- 

20 0) -trien- 17^- amine N-mono-oxide and N,N' -dioxide; N- [3- (dimethylamin- 
o)propyl] -N-me thyl- 3 -hydroxyes tra- 1,3, 5 (10) -trien- 17^ -amine; N- 
formyl-N - (3-methylbutyl)-3-methoxyestra-l,3,5(10) -triene-17^-amine; 
N-me thyl - N - ( 3 - me thy Ibuty 1 ) - 3 - me thoxy e s tra -1,3, 5(10) - tri ene - 1 7^ - amine ; 
N- ( 3 - e thoxypropy 1 ) - 3 - me thoxyes tr a - 1 , 3 , 5 ( 10 ) - tr iene - 17;8 - amine ; N - [ 2 - 

25 (2-hydroxyethoxy) ethyl] -N-methyl-3-methoxyestra-l , 3 , 5(10) -triene-17^- 
aminiB ; N- [ 2- (dimethylamino) ethyl] -N- formyl- 3 -me thoxyes tra- 1 , 3 , 5 (10) - 
triene- 17^- amine; N- [2- (dimethylamino)ethyl] -N-methyl-3-methoxyestra- 
l,3 ,5(10) -triene-17^-amine disuccinate salt; N- [2- (dimethylamino) eth- 
yl] -3-methoxy-N-methylestra-2 ,5(10) -dien-17)5-amine disuccinate salt; 

30 N - [ 4 - ( dime thy 1 amino ) butyl ] - 3 -me thoxyes tra- 1 , 3 , 5 ( 10 ) - trien- lip - amine 
dihydrochloride; 17^- [1- (4-methyl)piperazinyl] - 3 -me thoxyes tra - 

1 , 3 , 5 ( 10) - triene ; N- [ 2 - (N ' -morpholino) ethyl ] - 3 -methoxyes tra - 1 ,3,5(1- 
0) - trien-17^-amine dihydrochloride; N- [3- (N' -morpholino)propyl] -3- 
methoxyestra-l , 3 , 5 (10) - trien- 17;9-amine ; N- [2 - (2 ' -morpholinoethyl- 

35 )aminoethyl] -3-methoxyestra-l , 3 , 5 (10) - trien-17)5-amine trihydro chlori- 
de; 3-methoxy-N- [3-(pyrrolidin-2-on-l-yl)propyl]estra-l,3,5(10)- 
trien-17^-amine acetate; N- [3- (imidazoyl) propyl] -3-methoxyestra- 
1 , 3 , 5 (10) - trien- 17^- amine acetate ; N- cyclopentadecyl -N- (3 -dime thy lam- 
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inopropyl) -N-f omylamine ; N-cyclopentadecyl-N- (3 -dime thy 1 amino - 

propyl)amine acetic acid salt; N-formyl-3-methoxy-N- (3' -pyridinyl)me- 
thylestra-l,3,5(10)-trien-17)3-amine; 3-Methoxy-N- (3' -pyridinyl)methy- 
lestra-1 , 3 , 5 (10) - trien-17^-amine ; 3 -methoxy-N - (3 ' -pyridinylmethyl- 
5 )estra-l,3 ,5(10) -trien- 17^ -amine; 3 -methoxy-N- (2' -pyridinylmethyl- 
)estra-l,3 ,5(10) -trien-17^-amine hydrochloride; 3 -methoxy-N- (4' - 
pyridinylmethyl) es tra- 1 , 3 , 5 (10) - trien- 17^- amine ; N-benzyl- 3 -methoxye- 
stra-1 ,3 ,5(10) -trien-17^-amine ; N-formyl-3-methoxyestra-l,3,5(10)- 
trien- 17^- amine; 3-met1ioxy-N- [2-(2' -pyridinyl)ethyl]estra-l , 3 , 5 (10.) - 

10 trien- 17^-aiiiine; 3-methoxy-N- [ (2- [N' - (5-nitro-2-pyridinyl- 

) amino ] ethyl ])estra-l,3,5(10) - trien - 17^- amine ; N - ( 3 - aminopropyl) - 3 - 
methoxyestra - 1 , 3 , 5 (10) - trien- 17^- amine ; N- ( 3 - aminopropyl) - 3 -methoxye - 
s tra-1, 3 ,5(10) -trien-17)9- amine dihydr ©chloride ; 3 -methoxy-N -methyl - 
estra-l,3,5(10)-trien-17^-amine and the corresponding 17a-epimer; and 

15 5H-Cyclooct [b ] indole , 5 - [ 3 - (dimethylamino)propyl] - 6 , 7 , 8 , 9 , 10 , 11-hexah- 
ydro- , hydrochloride . 

13. A compound selected from the group consisting of: 
N- [ 3 - ( dime thylamino) propyl ] - 3 -methoxyestra - 1 , 3 , 5 (10) -trien-17)9- 

20 amine dihydrochloride ; N- [ 3 - (chloromethyldimethylammonium)propyl] - 3- 
methoxyestra-1 , 3 ,5(10) - trien- 17^- amine chloride; N-methyl-N- [3- 
(dime thylamino) propyl] - 3 -methoxyestra - 1 , 3 , 5 (10) - trien- 17)3- amine 
methylene chloride adduct; N-methyl-N- [3- (methylamino)propyl] -3- 
methoxyestra- 1,3 ,5(10) -trien- 17^ -amine ; N-methyl-N- (2-propenyl) -3- 

25 methoxyestra- 1 , 3 , 5 (10) -trien- 17^-amine ; N- [ 3- (trimethylam- 

monium)propyl] -3-methoxy-N-methylestra-2 ,5(10) -dien-17)9-amine iodide; 
N- [3 - (dime thy lbenzylammonium)propyl] -N-methyl- 3 -methoxyestra- 1 , 3 , 5(1- 
0) -trien- 17)9- amine chloride; N- [3- (dimethylcarbethoxymethyl am- 
monium) propyl ] -N-methyl - 3 -methoxyestra -1 ,3,5(10)- trien- 17)3- amine 

30 chloride; N- [3- (dimethylamino) propyl] -N-methyl-3-methoxyestra- 

l,3,5(10)-trien-17^-amine N-mono-oxide and N,N' -dioxide; 3-methoxy- 
17 (a and )3) -cyano -1,3 , 5(10) -estratriene; N- [3- (dimethylamino) propyl ] - 
N-me thyl- 3 - (1 -phenyl- 5- tetrazolyloxyestra-1 .3,5(10) - trien- 17^ -amine; 
N- [3- (dimethylamino)propyl] -N-formyl-estra-1 ,3 , 5(10) - trien-17)3-amine; 

35 N- [ 3 - ( dime thylamino) propyl] -N-methylestra-1 , 3 , 5(10) - trien- 17^ -amine ; 
N- [3- (Dime thylamino) propyl] -N-methyl-3-acetoxyestra-l,3,5(10) -trien- 
17^ -amine; N- [3- (dime thyl amino) propyl] -N-methyl -3 -butyxoxyes tra - 

1 . 3 , 5(10) - trien- 17^- amine ; 4-bromo-N- [ 3 - (dime thylamino )propyl] -N- 
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methyl - 3 -hydroxyescra- 1 , 3 , 5 (10) - trien- 11 fi- amine ; N- [ 3 - (dlmethylamino- 
)propyl] -N-foniiyl-5a-androstan-17^-amine; N- [3- (dimethylalaino)propy- 
l] -N-methyl-Sa-androstan-iy^-amine; N- (3-hydroxypropyl) -N-methyl-3- 
methoxyes tra- 1,3,5(10)- triene - 17)9 - amine ; N- ( 3 - e thoxypropyl ) -N- f ormyl - 
5 3 -methoxyes tra- 1 ,3,5(10)- triene - 17^ - amine ; N- ( 3 - e thoxypropyl ) - 3 - 

methoxyestra-1 , 3 , 5 (10) - triene - 17^- amine ; N- (3 -ethoxypropyl) - N -methyl - 
3 -methoxyestra-1 , 3 , 5 ( 10) - triene - 17^- amine ; N- [ 2 - ( 2 -hydroxye thoxy) eth- 
yl] -N-methyl-3-methoxyestra-l , 3 , 5 (10) - triene -17^ -amine ; N- [2 - (di- 
me thy lamino) ethyl] -N-f ormyl- 3 -methoxyestra-1 , 3 , 5 (10) - triene- 17^- 
1 0 amine ; N - [ 2 - ( dime thy lamino ) e thy 1 ] - N - me thy 1 - 3 - me thoxy e s tra -1.3,5(10)- 
triene - 17^- amine disuccinate salt ; N- [ 2 - ( dimethylamino ) ethyl ] - 3 - 
methoxy-N-methylestra-2,5(10)-dien-17^-amine disuccinate salt; N-[4- 
(dime thy lamino) butyl ] - 3 -me thoxy es tra - 1 , 3 , 5 ( 10) - trien- 17^-amine 
dihydrochloride ; (I'R or S) -N- (4' -diethylamino-l-methyl)butyl-3- 
15 methoxyestra-1 , 3 , 5(10) - trien- 17^ -amine; 17^- [1- (4 -methyl )piperaziny - 
1] - 3-methoxyestra-l,3 ,5 (10) - triene ; 17^- [1- (4-methyl)pipera2inyl] -3- 
methoxyestra-2,5(10)-diene; N- [2-(N' -morpho lino) ethyl] -3-methoxyest- 
ra- 1 , 3 , 5 (10) - trien- 17^- amine dihydrochloride ; N- [ 3 - (N' -mor- 
20 mo rpho lino ethyl )aminoethyl] -3 -methoxyestra-1, 3 ,5(10) - trien- 17^- amine 
trihydrochloride ; 3-methoxy-N- [3 - (pyrrol idin- 2- on- 1-yl) propyl ]es tra - 
1,3,5(10) - trien- 17^ -amine acetate; N- [3- (imidazoyl) propyl ]- 3-methoxy- 
estra-l,3,5(10) -trien-17)5-amine acetate; 3-methoxy-N- [2 - (1-methylpyr- 
rol- 2 -yl) ethyl ] estra- 1 , 3 , 5 ( 10 ) - trien- 17^- amine ; N- ( 2 - f urf uryl) - 3 - 
25 methoxyestra-1 , 3 , 5 (10) - trien- 17^ -amine ; N-cyclopentadecyl-N- ( 3- 
dimethylaminopropyl) -N- f ormylamine ; N-cyclopentadecyl-N- (3-dimethyla- 
minopropyl) amine acetic acid salt; N- cyclop entyldecyl-N- [3- (dimethyl- 
amino) propyl] -N-methylamine; N- cyclop entyldecyl-N - (3 -dime thy 1 - 
aminopropyl)-N-methylamine disuccinate salt; N- [3-dimethylam- 
30 moniumpropyl] -eye lododec amine acetate; N,N -bis [3- (dime thy lamino) prop- 
yl ] - cyclododecamine ; N-[N',N'-di-(2 - aminoethyl ) - 2 - aminoethyl ] -N- 
cyclopentadecylamine ; cis - and trans- 2-cyclohexyl-N- [3- (dimethyl- 
amino)propyl] -1-aminocyclohexane; cis- and trans-4-cyclohexyl-N- [ 3- 
( dimethylamino) propyl] -1-aminocyclohexane; cis- and trans-N-(4-. 
35 aminobutyl) -4 -cyclohexyl- 1-aminocyclohexane; cis- and trans-N-[3- 
(D ime thy lamino ) propyl ] - 4 - phenyl - 1 - aminocy c 1 ohexane ; trans - 1 - ( 3 - 
diethylaminopropyl)aminodecalin; trans-1- (3-diethylaminopropyI- 
)aminodecalin- dihydrochloride salt; 2- [N- (3-dimethylaminopropyl) J - 
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adamantanamine disuccinate salt; N- (3-dimethylaminopropyl) -N-methyl- 
Sct-cholestan-Se-amine disuccinate salt; [3- (dimethylamino)propyl] -1- 
aminomethylpyrene; (1,1' -biphenyl) -4- ace tamide ,N- (3 -dimethyl aminopro- 
pyl) -2-fluoro-a-methyl; 3-cyclohexene-l-carboxa3nide,N- (3 -dimethyl ami - 
5 nopropyl)-3-ethyl-4-(4-methoxyphenyl)-2-methyl; 3-methoxy-N- (2' - 

' pyridinylmethyl)estra-l, 3,5(10) -trien- 17^- amine hydrochloride; 3- 
methoxy-N- [ {2- [N' - (5-nitro-2-pyridinyl) amino] ethyl] )estra-l,3.5(10)- 
trien- 17^- amine; N-cyclopentadecyl-N- (3-pyridylmethyl)amine; N- 
cyclopentadecyl-N- (3-pyridylmethyl)amine succinate salt; cis- and 
10 trans -4-cyclohexyl-l- [ (3-methylpyridyl)amino]cyclohexane; N- (3- 

aminopropyl) -3-methoxyestra-l, 3,5(10)-trien-17^-amine; N,N' -bis(3- 
methoxy- 1 , 3 , 5 (10) - es tratrien- 17 -yl) - 1 , 3 -propanediamine ; N- ( 3 -aminopr- 
opyl) -3-methoxyestra-l,3 , 5(10) -trien- 17^ -amine dihydrochloride ; N,N' - 
bis ( 3 -me thoxy- 1,3,5(10)- es tratrien- 17 -y 1 ) - 1 , 3 -propanediamine disuc - 
15 cinate ; N- (4-aminobutyl) -3-methoxyestra-l , 3 , 5 (10) - trien- 17^- amine ; 
N, N' - (1 , 4-butanediyl)bis [3-methoxyestra-l , 3 , 5(10) -trien- 17)9- amine] ; 
N- [4-aminobutyl] - 3-methoxyestra-l, 3, 5(10) -trien- 17^- amine disuc- 
cinate ; N - (5 -aminopentyl) -3-methoxyestra - 1 , 3 , 5 ( 10) - trien- 17^3- amine ; 
N- (aminopentyl) -3-methoxyestra-l, 3 ,5(10) -triene- 17^- amine, dihydroch- 
20 loride ; N- ( 3 -me thoxy- 1,3, 5(10) - es tratrien- 17 -yl ) - 1 , 6 -hexanediamine 
and the corresponding dihydrochloride salt; N- (3-methoxy-l , 3 , 5(10) - 
estratrien-17-yl) -1, 8-octanediamine; N- (3-methoxy-l, 3 ,5(10) - es tra- 
trien- 17 -yl) - 1 , 10 - decanediamine ; N - (4 - amino -4 - carbomethoxybutyl) - 3 - 
me thoxyes tra- 1 , 3 , 5 ( 10) - trien- 17^- amine ; N- ace tyl -N ' - ( 3 -me thoxy- 

25 1 , 3 , 5 (10) - es tratrien- 17 -yl) -1,6 -hexanediamine ; N- [ 6 - ( f ormylamino) - 
hexyl] - 3-methoxy-l, 3 , 5(10) - es tratrien- 17)3-amine; N- [ 6 - (ethoxycar- 

bonylamino )hexyl ] - 3 - me thoxy- 1,3,5(10) - es tratrien- 1 7^ - amine ; N- [ 6 - 
(2 ,5-dimethylpyrrolyl)hexyl] -3 -methoxy-1 , 3 ,5(10) -estratrten-17^- 
amine; 3-methoxy-N-methyl-estra-l,3 ,5(10) -trien-17a-amine; N-[3-(3- 
3 0 aminopr opyl ) amino ] propyl - 3 - me thoxyes tra -1,3,5(10) - trien- 17^ - amine and 
the corresponding N , N ' - dimer ; N- [ 3 - ( 3 - aminopr opyl ) amino ] propyl - 3 - 
methoxyestra-l,3,5(10)-trien-17y3-amine trisuccinate ; N- [3- (3-aminopr- 
opyl) amino] propyl- 3 -me thoxyes tra- 1 , 3 , 5 (10) - trien- 7^ -amine trihydroch- 
loride; N- (3-methoxy) -1 , 3 ,5 (10) -estratrien-17-yl) -N' - (3-dimethylamin- 
35 o) propyl -1,3 -propanediamine and trihydrochloride salt; N- (3-methoxy- 
1, 3,5(10) -estratrien-17-yl) -diethylenetriamine and the cor- 
responding trihydrochloride salt; N- (3-Methoxy-l , 3 , 5(10) -estratrien- 
17-yl)-l,4-bis(3-aminopropyl)piperazine; N- (5 , 9-diazanonan-l-yl) -3- 
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methoxyestra-l, 3 , 5 (10) -trien- 17^- amine ; N- (5 , 9-diazanonan-l-yl) - 3- 
methoxy-estra-1, 3, 5(10) -trien-17^-ainine trihydrochloride; 3-methoxy- 
N - ( 4 , 9 , 13 - tr iazatridecan- 1 -yl ) - es tra- 1 , 3 , 5 ( 10 ) - tr ien- 17^- amine ; 3 - 
methoxy-N-(4.9,13-triazatridecan-l-yl) -estra-l,3,5(10) -trien-17^- 
5 amine terrahydrochloride ; N,N' ,N' -trimethyl-N- [1- (3-methoxy-l,3 ,5(1- 
0)-estratrien-17-yl)ethyl] -1,3-propanediamine; N-(N' ,N' -S-dimetfhylam- 
ino) propyl -a-methyl-3-methoxy-l, 3 , 5(10) -estratrlen-17-niethaneamine; 
3-methoxy-17- (3-dimethylamino-l-oxopropyl) -1, 3 ,5(10) -estratriene; 3- 
methoxyestra-1, 3 ,5(10) -crien- 17^-0 1 ornithine ester bis(trifluoroace- 

10 tate) ; 3-methoxyestra-l,3,5(10)-trien-17)9-ol 3- (dimethylamino) propyl 
ether methane sulfonate; N- [3 -dimethylamino) propyl] -3-methoxyestra- 
l,3,5(10)-trien-17a-amine; N- [3 -dimethylamino) propyl] -3-methoxyestra- 
1,3, 5 (10) - trien-17a-amine disuccinate ; N- [ 3-dimethylamino)propyl] -N- 
me thyl - 1 1^- hydroxy- 5a- andros tan- 17^- amine ; N- cyclopentadecy 1 -1,3- 

15 propanediamine ; N,N' -bis (cyclopentadecyl) -1,3 -propanediamine ; N,N' - 
bis (cyclopentadecy 1) -1 , 3 - propanediamine dihydro chloride ; N-cyclopen- 
tadecy 1-1, 3 -propanediamine, dihydrochloride; N-cyclohexyl-N' -dodecyl- 
1,3 -propanediamine and pharmacologically acceptable salts thereof. 

20 14. A compound selected from the group consisting of: 

N- methyl -N- [ 3- (dimethylamino) propyl] -3 -methoxyestra-l, 3, 5 (10) - 
trien- 17^- amine methylene chloride adduct; N- [3- (dimethylamino)propy- 
l] -N-methyl-3-methoxyestra-l, 3 ,5(10) -trien-17^-amine N-mono-oxide and 
N,N' -dioxide; N-fomryl-N- (3 -methylbutyl) -3 -methoxyestra-l, 3, 5(10) - 

25 triene-17^- amine; N-me thy 1-N- (3 -me thy Ibutyl) -3 -methoxyestra-l, 3 , 5(1- 
0 ) - tr iene - 17y9 - amine ; N - ( 3 - e thoxypr opyl ) - 3 - me thoxye s tra- 1,3,5(10)- 
triene- 17^- amine; N- [2- (2-hydroxyethoxy)ethyl] -N-methyl-3-methoxyest- 
r a- 1 , 3 , 5 ( 10 ) - tr iene - 17^ - amine ; N- [ 2 - ( dimethylamino ) ethyl ] - N- f ormyl - 3 - 
methoxyestra-l, 3 ,5(10) -triene-17j3 -amine; N- [2- (dimethylamino)ethyl] - 

30 N-methyl-3-inethoxyestra-l, 3,5(10) -triene-17^-amine disuccinate salt; 
N- [ 2 - ( dime thylamino) ethyl ] - 3 -methoxy-N-methylestra- 2 , 5 (10) - dien-17^- 
amine disuccinate salt; N- [4- (dimethylamino)butyl] -3-methoxyestra- 
1, 3, 5(10) - trien-17^-amine dihydrochloride; 17^- [1- (4-methyl)piperazi- 
nyl] - 3 -methoxyestra-l, 3, 5(10)- triene; N- [2-(N' -mo rpholino) ethyl] -3- 

35 methoxyestra-l , 3 , 5 (10) -trien-17p- amine dihydrochloride ; N- [3 - (N' - 
morpholino ) propyl] - 3 -me thoxyes tra- 1 , 3 , 5 ( 10) - trien- 17^- amine ; N- [ 2 - 
(2 ' - mo rpholinoe thy 1) aminoe thyl] -3-me thoxyes tra -1, 3,5(10) - trien- 17^- 
amine trihydrochloride; 3-methoxy-N- [3- (pyrrolidin-2-on-l-yl)propyl- 



wo 87/02367 



PCT/US86/02116 



-167- 

]estra-l,3,5(10) -trien- 17^ -amine acetate; N- [3- (iiniciazoyl)propyl] -3- 
methoxyestra- 1 , 3 , 5 (10 ) - trien- 17^- amine acetate ; N- f ormyl - 3 -methoxy -N- 
(3' -pyridinyl)methylestra-l, 3, 5(10) -trien- 17)9- amine; 3-methoxy-N- (3' - 
pyridinylmethyl)estra-l, 3, 5(10) - trien- 17^- amine; 3-methoxy-N - (2' - 

5 pyridinylmethyl)estra-l, 3 , 5(10) - trien- 17^ -amine hydrochloride; 3- 
methoxy -N- (4 ' -pyridinylmethyl) estra- 1 , 3 , 5 (10 ) - trien- 17^- amine ; N- 
benzy 1 - 3 - me thoxy e stra-l,3,5(10)-trien-17^ - amine ; 3 - me thoxy -N-[2-(2'- 
pyridinyl) ethyl] estra- 1,3, 5 (10) -trien- 17^- amine; 3-methoxy-N- [ {2- [N' - 
(5-nitro-2-pyridinyl) amino] ethyl] )estra-l, 3 , 5(10) -trien- 17^-amine; N- 

10 ( 3 - aminopropyl) - 3 - me thoxy estra - 1 , 3 , 5 ( 10) - trien- 17^- amine ; N- ( 3 - 

aminopropyl) -3 -me thoxy estra - 1 , 3 , 5 (10) - trien- 17^- amine dihydrochlori - 
de ; 3-methoxy-N-methyl-estra-l ,3,5 (10) -trien- 17a -amine ; 17^- (Phenyla- 
mino) -androst-5-en-3a-ol hydrate ; 3 -Methoxy- 17^- (phenylamino) -estra- 
1,3, 5(10) -triene; 3 -Methoxy- [ (2 -pyridyl) amino ] - estra- 1 , 3 , 5 (10)- 

15 triene; 3-Methoxy-17^- [ (3-chlorophenyl) amino] -estra-1, 3, 5(10) -triene; 
3 -Me thoxy -17^- [ (4-methox3rphenyl)amino] -estra-1 , 3 ,5(10) -triene ; 3- 
Me thoxy -17^- [ ((3- trif luoromethyl)phenyl) - amino] -estra-1, 3 .5(10) - 
triene; 3 -Methoxy -17^- [ (4 -me thoxy carbonyl) phenyl amino] -estra-1 , 3 , 5 (1- 
0) -triene; 3-Methoxy-N-methyl-17^- [ ( pheny Ime thy 1) amino] -estra- 

20 1,3, 5 (10) -triene; 3 -Me thoxy -N-e thy 1-17^- [ ( pheny Ime thy 1) amino] -estra- 
1,3, 5 (10) -triene; 17^- [ (3-Pyridylmethyl)amino ] -androst-5-en-3^-ol; 
17^- [ (3-Pyridy Ime thyl) amino] -52-androstan-3a-ol ; 17^- [ (3-Pyridyl- 

methyl)amino] -52-androstan-ll^-ol; 17^- [ (Pheny Ime thyl) amino] -androst- 
5-en-3)9-ol Ethanol solvate; 17^- ( (2-Furylmethyl)amino] -androst-5-en- 

25 3)9-ol; 17/9- [ (4-Chlorophenylmethyl)amino] -androst-5-en-3y9-ol; 17^- [ (2- 
(4- Amino sulfonylphenyl) ethyl) amino] -androst-5-en-3^-ol ; 17^- [ (2- 

Thienylmethyl) amino] -androst-5-en-3^-ol hydrate; 17^- [ ( (3-Trifluoro- 
methyl)phenylmethyl)amino] -androst-5-en-3^-ol; 3 -Methoxy- 17/3- [ (4- 
chloropheny Ime thyl) amino] -estra-1, 3 ,5(10) - triene ; 3 -Methoxy- 17)9- [ ( (3- 

30 trifluoromethyl) pheny Ime thyl) -amino] -estra-1 , 3 , 5 (10) -triene ; 3- 
Methoxy-17^- [ (4-methoxypheny Ime thyl) amino] -estra-1, 3 ,5(10) -triene; 3- 
Me thoxy- 17^- [ ((4 -trifluoromethyl) pheny Ime thyl) -amino] -estra-1 , 3 , 5(1- 
0) - triene; 3 -Me thoxy- 17/9- [ (2- thieny Ime thyl) amino] - estra-1 , 3 ,5(10) - 
triene; 3 -Methoxy- 17^- [ (2- (4-aminosulf onylphenyl)ethyl) -amino] - estra - 

35 1,3, 5( 10) - triene ; 3 -Methoxy- 17^- [ ( (4-aminosulf onylphenylmethyl) - 

amino] - estra-1 ,3,5(10)- triene ; 3 -Methoxy- 17B- [ ( ( 2 -benzimidazolyl) - 
methyl)amino] -estra-1, 3, 5(10)-triene; 3 -Methoxy- 17^- [ ( (2- trif luoro- 
me thyl ) phenyl - me thyl ) amino ] - es tr a- 1,3,5(10)- triene ; 3 - Me thoxy - 17^ - 
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[ (methoxycarbonylmethyl) amino] -estra-1 , 3 , 5 (10) -triene; 3-Methoxy-17^- 
[ (4- f luorophenylmethyl) amino ] - es tra- 1 , 3 , 5 ( 10) - triene ; 3 -Methoxy-17^- 
[ (3 , 4-dichlorophenylmethyl) amino] -estra- 1 , 3 , 5 ( 10) - triene ; 3-Methoxy- 
17^- [ ( 2 , 4 - dichlorophenylmethyl) amino ] - es tra- 1,3,5(10)- triene ; 3 - 
5 Methoxy-17^- [ (2-chlorophenylmethyl) amino] -estra-1 , 3 , 5(10) - triene; 3- 
methoxy-N- [2 - (l-methylpyrrol-2-yl)ethyl]estra-l,3,5(10)-trien-17^- 
amine; N-(2-furf\iryl)-3-methoxyestra-1.3,5(10).trien-17^-ainine; N-(3- 
ethoxypropyl) -N-methyl-3-methcxyestra-l, 3,5(10) -triene-17^-amine; 
N-(2-propenyl) -3-methoxyestra-l, 3 , 5 (10) - trien-17^-amine hydrochlori- 
10 de; N-acetyl-N-(2-propenyl)-3-methoxyestra-l,3,5(10)-trien- 17^-ainine; 
N- [ 2 - ( 4 -pyridinyl) ethyl ] - 3 -me thoxyestra-1 , 3 . 5 (10) - trien- 17^- amine; 
N-benzyl-estra-1 , 3 ,5(10) -tri en -17)3 -amine; N- [ (3-pyridinyl- 

)ethyl] -estra- 1,3, 5(10)- trien-17^-amine; N- (3- trifluoromethyl- 

phenyl) -3-methoxyestra-l , 3 , 5 (10) - trien-17^-amine ; N-(4-methoxyca- 
15 rbony Iphenyl)- 3 -me thoxyestra-1, 3, 5 (10) -trien-17^- amine; 17/j - amino -5a - 
androstan-ll^-ol, and pharmacologically acceptable salts thereof. 15. 
A compound of the formula 
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. or 




10 1. wherein the dashed line indicates that the 5-6 bond is 

raturated or unsaturated; 

2. wherein D is CH3 ; 

3. wherein E and J are hydrogen, or R5O-; 

a. wherein R5 is hydrogen, C1-C3 alkyl, or HOCHj - 

15 CH(0H)CH2-; 

4. wherein X2 and X3 are hydrogen; 
II, wherein is l^R^ ; 

A. wherein is 



20 



_(CH,L_// 





25 



30 



CHCCH^OH) -CH(OH) (phenyl) , -CH{phenyl)j , -(phenyl) -CH^ - (3-pyridinyl) . 
or 




1. wherein R3 is hydrogen; 
35 2. wherein and Xg are the same or different and are 

hydrogen, CH3 , CF3 , halogen, OH, OCH3 , NOj , NR^R4 , -SO^NCR, ) (RJ , 
•COjR^, C0N(R3)(R^). CH2N(R3)(RJ, or tetrazolyl; 
III. wherein is hydrogen, or C1-C3 alkyl; 
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IV, wherein Rg and are hydrogen, C1-C2 alkyl. CHjOH, or nothing; 
wherein n is 0; 
wherein r is 1-8; and 

pharmacologically acceptable salts thereof. 

5 I 
16. A compound according to claim 15, 

I. wherein Formula III is ^ 



10 



30 



A. wherein the 5-6 bond is unsaturated; 

B. wherein E is R5O; 

15 1. wherein R5 is hydrogen; 

C. wherein D is CH3 ; 

or 



20 



D. wherein and X3 are hydrogen; 

E. wherein J is R5O; 

1. wherein R5 is hydrogen, C1-C3 alkyl, or 
25 H0CH2CH(0H)CH2; 

II. wherein is NR^^ ; 




A. wherein R^ is 




X7 



X8 



1. wherein r is 1-8; 

2, wherein and Xg are the same or different and are 
35 hydrogen, CH3 . CFg , halogen. OH, OCH3 , NO^ , NR^R^ , -SO^NCRg ) (RJ , 

-COjR^, C0N(R3)(R4), CHjNCRgXRJ, or tetrazolyl; 



or 
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wherein and Xg are the same as above; 

III. wherein is hydrogen, or C1-C3 alkyl; 

IV. wherein R3 and "are hydrogen, C1-C2 alkyl, or CHjOH; 
10 and pharmacologically acceptable salts thereof. 

17. A compound according to claim 16, selected from the group 
consisting of: 

3 -hydroxy- 17^- [ ((3-trifluoromethyl)phenylmethyl)amino] -estra-1 , 3 ,5- 

15 (lO)-triene tetrahydrofuran solvate; 3-methoxy-17^- [ (2- (4-chloro- 
phenyl)ethyl)amino] -estra-1 , 3 , 5 (10) - triene ; 3- (2 , 3-dihydroxypropoxy) - 
17^- [ (A-chlorophenylmethyl) amino] -estra-1 , 3 , 5 (10) - triene ; 3-methoxy- 
17^- [ (A-methoxycarbonylphenylmethyl) amino] - estra-1, 3 ,5(10) -triene; 3- 
inethoxy-17)9- [ (4-bromophenylmethyl)amino] - estra-1, 3 , 5(10).- triene; 3- 

20 methoxy-17^-[(3-chlorophenylmethyl)amino]-estra-l,3,5(10)-triene; 3- 
methoxy-17^- [ (3-phenylpropyl)amino] -estra-1, 3 , 5 (10) - triene; 3- 
methoxy-17^- [ (4-phenylbutyl)amino] -estra-1, 3, 5(10) - triene; 3-methoxy- 
17^- [ (4-me thy Iphenylmethyl) amino] -estra-1 , 3 , 5(10) - triene ; 3-methoxy- 
17^- [ (1-phenylethyl) amino ) -estra-1 , 3 , 5 ( 10) - triene ; 3 -methoxy-17^- [ (2 - 

25 (l,2-dihydro-2-oxopyrid-l-yl)ethyl)amino]-estra-l,3,5(10)-triene; 3- 
methoxy-N-methyl-17^- [ ((3- trifluoromethyl) -phenylmethyl) amino] -estra- 
1 , 3 . 5(10) - triene ; 3-methoxy-N-ethyl-17^- [ ( (3- trifluoromethyl) -phenyl- 
methyl) amino] -estra-1, 3 . 5(10) -triene ; 3-methoxy-N- (propyl) -17^- [( (3- 
trifluoromethyl)phenylme thy 1) amino ] - estra-1 , 3 , 5 ( 10) - triene ; 3 - 

30 methoxy-N- (3-methylbutyl) -17^-[ ((3-trifluoromethyl)phenylmethyl)- 
amino] -estra-1, 3, 5 (10) -triene hydrochloride; 3-methoxy-N- (octyl)-17^- 
[ ( (3- trifluoromethyl )phenylme thy 1) amino J -estra-1 , 3 , 5 (10) -triene 
hydrochloride; 3-methoxy-N- (tetradecyl) -17^- {( (3- trifluoromethyl) - 
phenylmethyl) amino] -estra-1, 3, 5 (10) -triene; 3-methoxy-N- ethyl- 17^- 

35 [ (4- chlorophenylmethyl) -amino] estra-1 , 3 ,5(10) - triene ; 3-methoxy-N- 
ethyl-17^-[(2-(4 - aminosul f ony Ipheny 1 ) e thy 1 ) amino ]-est ra -1,3. 5(10)- 
triene; 3-methoxy-N-ethyl-17^- [ ( (2- trifluoromethyl) phenylmethyl) - 

amino] -estra-1, 3, 5(10) -triene; 3-methoxy-N- (3 -phenylpropyl) -17^- ( (3- 
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phenylpropyl) amino ] - estra- 1 , 3 . 5 (10) - triene and pharmacologically 
aceptable salts thereof. 

18. A compound according to claim 15, selected from the group 
I. wherein Formula III is 




10 



A. wherein X2 and X3 are hydrogen; 

B. wherein J is R5O; 

1. wherein R5 is hydrogen, C1-C3 alkyl, or HOCH^CHCOH)^^ ; 
15 II. wherein is NR^ ; 

A. wherein R^^ is 




20 



1. wherein r is 1-8; 

2. wherein and Xg are the same or different and are 
hydrogen, CH3 , CF3 , halogen, OH, OCH3 , NO^ , NR^R^ , -S02N(R3) (R^ ) , 

25 -CO^R^, C0N(R3)(R^), CH^NCRg ) (R^ ) , or tetrazolyl; 




wherein X^ and Xg are the same as above; 
III. wherein Rj is hydrogen, or C1-C3 alkyl; 
35 IV. wherein R3 and R^ are hydrogen, C1-C2 alkyl, or CH2OH; 
and pharmacologically acceptable salts thereof. 



19, A compound according to claim 15 
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I. wherein Z is 4-bicyclohexenylcyclohexyl, or Fonmila II 
A. wherein Formula III is 



D 



or 




10 B. wherein D is CH3 ; 

C. wherein E and J are hydrogen, or R5O-; 

1. wherein R3 is CI all^l; 

D. wherein and X3 are hydrogen; 
II. wherein is NR^ ; 

15 A. wherein is 




20 _ 8 

CH ( CHj OH) -CH( OH) (phenyl), -CH(phenyl)2 , or - (phenyl) -CH^ - (3 -pyri- 
dinyl) ; 

1. wherein Rg is hydrogen; 

2. wherein and Xg are the same or different and are 
25 hydrogen, halogen, OH, or OCH3 ; 

III. wherein Rj is hydrogen; 
wherein r is 1-8; and 

pharmacologically acceptable salts thereof. 

30 20. A compound according to claim 19, selected from the group 
consisting of: 

N- [4-(4' -cyclohexylcyclohexylidene)cyclohexyl] -N- ( 3 -pyridinyl) methyl - 
amines; N-benzylestra-1, 3, 5(10) -trien-17^-amine; 3-methoxy-N- I2-(4' - 
pyridinyl)ethyL]estra-l,3,5(10)trlen-17^-amine; 3-methoxy-N- [4- (3' • 
35 pyridinylmethyl)phenyl]estra-l, 3,5(10) -trien-17^- amine dihydro- 
chloride ; N-diphenylmethyl- 3-methoxyestra- 1 , 3 , 5 (10) - trien- 17^-ainine ; 
N- [ 2 - ( 2 ' -pyridinyl) e thyl ] estra- 1 , 3 . 5 (10) - trien- 17^- amine ; N- ( 3 ' - 

pyridinyl)methylestra-l , 3 , 5(10) -17^- amine ; N- [2- (2 ' -phenyl)ethyl] -3- 
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methoxy-estra-1, 3 , 5 (10) - trieii-17^-ai3iine ; (1 ' S , 2' S) -N- (1 ' , 3 ' -dihydro- 
xy-l'-phenyl)isopropyl-3-methoxyestra-l,3,5(10)-triene-17;5-ainine; N- 
(2' - (4"-hydroxyphenyl)ethyl) -3-^Dethoxyestra-l,3,5(10)-triene-17^- 
amine; N-ben2yl-5a-androstan-17^-amine and pharmacologically accep- 
5 table salts thereof. 

21, A compound of 

10 



15 




Formula I 



I. wherein Z is 2- fluorobipheny 1-4 -propyl, or 



Formula II; 



25 A. wherein 

D 



Formula III 



35 




1. wherein D is CH3 ; 
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2. wherein E.is hydrogen; 

3. wherein the 5-6 bond is saturated; or 




a. wherein Rj is CI alkyl or - (CHj )3 -NCR^q ) (Rj^^ ) ; 
(I), wherein R^^ and R^^^ are hydrogen; 
10 (2) wherein R^q and R^^ together are 





or 



15 0 
II. wherein is NRj^ ; 

A. wherein R^ is -(CH2)p-X, , - (CH^ -N(Rg ) (R^ ) , -(CH^),-- 
CH(NH2)-C00Rjg, C(0)-CH(0CH3)-CH2-C00CH3 , 




-{CH2), 

^8 



25 1. wherein is CWCU^Cl, or azetidinyl; 

2. wherein Rg is -{CH2)p-N(R^o ) (R^^) , -(CH2)30H. OH. or 
(CH2)3-0- (012)3. OH; 

a. wherein R^^ and R^^ are C1-C2 alkyl, or C(0)CH-CH. 

COOH; 

30 b. wherein R^q and R^^ together are 



. or 





0 

3. wherein R^ is H. or CO- (^2)2 -CO-NH- (012)5 -NOH-CO- 
(CH2 )2 -CO-NH- (012)5 -NOH-CO-CH3 ; 

4. wherein and Ry together are 



wo 87/02367 



PCT/US86/02116 




5 b. wherein R^g is hydrogen, OCH3 , or ^-(CH^)^- 

CH(NH2)-C00-CH3; 

5, wherein R^^g is hydrogen; . 

6. wherein and X3 are the same or different and are 
hydrogen, halogen, OH, or OCH3 ; 

10 III. wherein is H, or C1-C4 alkyl; 
wherein m is 1-8; 
wherein n is 0; 
wherein p is 1-8; and 

pharmacologically acceptable salts thereof. 

15 

22. A compound according to claim 21 selected from the group 
consisting of: 

1- [6- [ [ (17^)-3-methoxyestra-l,3,5(10)-trien-17-yl]amino]hexyl]-lH- 
pyrro le -2,3- dione ; N5- [ ( 17^) - 3 -methoxyes tra- 1,3,5(10)- tr ien- 17 -yl ] -L- 

20 ornithine, monopotassium salt; 1- [6- [ [ (17^8) -3-methoxyestra-l,3, 5(10) - 
trien-17-yl] amino]hexyl] -lH-pyrrole-2 , 5-dione , citrate ; 1- [6- [ { (17^) - 
3 -me thoxyestral . 3 , 5 ( 10 ) - tr ien- 17 -yl ] amino ]hexyl ] - lH-pyrrole-2 ,5- 
dione, methane sulf onate ; N- [3- [ [ (5a,17^)-androstan-17-yl]amino]propy- 
l]-^l,N' ,N' -trimethyl-l,3-propanediamine; . 24- [ { 3- (dimethylamino) - 

25 propyl]amino]-cholane-3,7,ll-triol; 1- [3- [ [3- [ (3-methoxyest^a- 

l, 3, 5 ( 10) -trien-17-yl)methylamino]propyl]methylamino]propyl] -IH- 
pyrrole-2,5-dione; 3- [ [3- [ (3-methoxyestra-l, 3 , 5(10) -trien-17-yl- 

) amino ] propyl ] amino ] - 1 -propanol ; 3-[3-[[3-[(3 -me thoxyes tra- 1 , 3 , 5 ( 10) - 
trien- 17 -yl) amino] propyl] amino ]propoxy] -1-propanol; 1- [6- [ (3-methoxy- 

30 es tr a - 1 , 3 , 5 ( 10 ) - trien- 17 -yl ) amino ]hexyl ] - 3 , 4 - dime thyl - IH-pyrrole - 2,5- 
dione; N- (3 -me thoxyes tra- 1 , 3 , 5 (10) -trien-17-yl) -1-azetidinebexanami- 
ne ; 2 - chlor o - N-[6-[(3-me thoxy e s tra -1, 3, 5(10) - trien -17 - yl) amino ] - 

hexyl] -acetamide; N' - [5 - [ [4 - I [5- (ace tylhydroxy amino )pentyl] amino] - 
l,4-dioxobutyl]hydroxyamino]pentyl]-N-hydroxy-N-(5- [(3-methoxyestra- 

35 1,3,5(10) -trien-17-yl)aminoJpentyl]-butanediamide; l-[3-[I3-[(3- 
me thoxyes tra -1,3 ,5(10) - trien- 17 -yl) amino ]propyl] amino]propyl]-lH- 
pyrrole - 2,5- dione , dihydrochlor ide ; N- ( 3 - ( 3 - aminopropoxy ) es tra- 
1,3, 5(10)- trien- 17-yl]N,NV,N'-trimethyl-l,3-propanediamine; 1-13- 
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[ [17- [ [3 - (dimethylaniino.)propyl]inethylainLno]estra-l,3, 5(10) - trien-3- 
yl ] oxy] propyl ] - IH- pyrrole -2,5- dione ; N6 • ( 3 - mechoxyes cr a -1,3,5(10)- 
trien- 17 -yl) - L- lys ine ; hexahydro - 4- [ 3 - [ ( 3 - methoxyes tra - 1 , 3 , 5 ( 10) - 
trien-17-yl)amino]propyl]-2H-l,4-diazepin-2-one; 4- [ [3- [acetyl [ 3- [ (3- 
5 me thoxyes tr a -1,3,5(10- tr ien- 17 - y 1 ) amino ] propyl ] amino ] p r opy 1 ] amino ] - 4 - 
0X0 - 2 - buteno ic acid ; N6 - ( 1 - [ 6 - [ ( 3 - me choxy e s tra -l,3,5(10)-trien-17- 
yl)amino]hexyl) -2,5-dLoxo-3-pyrrolidinyl] -L- lysine methyl ester; 3- 
methoxy- 1- [ 6 - [ ( 3 -me thoxyes tra- 1 , 3 , 5 ( 10) - trien- 17 -yl) amino ] hexyl ] - 2 , 5 - 
pyrrolidinedione ; 3-methoxy-4- [ [6- [ (3-methoxyestra-l , 3 , 5 (10) - trien- 

10 17 -yl)amino]hexyl] amino] -4-oxo-butanoic acid methyl ester; 2-methoxy- 
4 - [ [ 6 - [ ( 3 - me thoxy e s tra - l,3,5(10)-trien-17-yl)amino] hexyl ] amino ] - 4 - 
oxo-Butanoic acid methyl ester; N- ( (4' -chloro)benzyl) -5a-androstan- 
17^-amine ; N- (4 ' -hydroxy- 3 ' -methoxybenzyl) - 3-methoxyestra-l ,3,5 (10) - 
tr iene - 17^ - amine N ' - [ 2 - ( 2 - f luoro [1,1' -b iphenyl ] - 4 - yl ) propyl ] - N , N - 

15 dimethyl-l,3-propanediaraine and pharmacologically acceptable salts 
thereof. 

23. A compound selected from the group consisting of N-(5-fluoro- 
2 . 4 -dini trophenyl) -N ' - [ (17^) -3-methoxyestra-l , 3 . 5 (10) -trien-17-yl] - 

20 1. 6-hexanediamine, N- (2 ,4- dini trophenyl) -N' - [ (17^) -3-methoxyestra- 
l . 3 , 5(10) - trien-17-yl] -1,6-hexanediamine and pharmacologically 
acceptable acceptable salts thereof. 

24. A compound according to claim 23, N- (5-fluoro-2 ,4-dinitro- 
25 phenyl) -N' - [ (17^) -3-methoxyestra-l, 3 , 5(10) -trien-17-yl] -1,6-hexane- 
diamine . 

25. A compound according to claim 23, N- (2 ,4 -dini trophenyl ) -N' - 
[ ( 17^) - 3 -methoxyes tra- 1 . 3 , 5 ( 10 ) - trien- 17 -y 1 ] - 1 , 6 -hexane diamine , 
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